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Abstract

Background: A growing number of ethnic minority families, many of whom do not speak
Chinese, are immigrating to and residing in Hong Kong. To fully succeed in school and
participate in school activities, ethnic-minority children must gain competence in the Chinese
language. However, many of these children experience foreign-language anxiety, creating a
hurdle in their learning process. This study has two aims: to help Non-Chinese Speaking (NCS)
students reduce foreign-language anxiety through the use of gigong as a mind-body intervention,
and to gain a deeper understanding of the neuroscientific mechanisms of gigong on reducing

foreign-language anxiety.

Methods: A randomized controlled trial was conducted in a school setting, with NCS students
recruited via convenience sampling and placed at random into an intervention group or a control
group. The intervention group took part in a gqigong program, while the control group continued
with their usual routine. Assessments were conducted at baseline, post-intervention, and 6

months after intervention.

Results: This study did not identify significant differences in foreign-language anxiety or
academic achievement in the Chinese language between or within the groups. However, a
significant within-group difference in salivary cortisol level was noted for the intervention group.
Participants’ cortisol levels decreased significantly after the qigong intervention compared to
measurements taken at baseline. A marginally significant between-group difference in salivary
cortisol levels was also observed, with participants in the gigong group displaying lower cortisol
levels than those in the control group at post-assessment. No significant differences were
identified for stress-related physiological outcomes, including blood pressure, heart rate, and
heart-rate variability.

Discussion and Implications: Although the results are inconclusive regarding the use of gigong
to reduce foreign-language anxiety, this study provides evidence that gigong has an effect on the
Hypothalamic-Pituitary-Adrenal (HPA) axis. This suggests that gigong can help children to
regulate their emotions and that it may prevent hyper-activation of the HPA axis. Qigong was

also found to alter the neuroendocrine system, a result that aligns with previous research. Non-



significant results in other physiological outcome measures may imply that short-term gigong
training produces an effect on the HPA axis but not the autonomic nervous system. This study
employs a form of gigong known as Baduanjin, and recommends its use for children, as the
results have demonstrated that it can safely be used in educational settings as an intervention to
relieve stress.
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Chapter 1: Introduction

1.1 Background to the study

A significant number of ethnic-minority families live in Hong Kong. The total population
of Hong Kong is around 7 million, and the population of ethnic minorities is over 450,000
(Census and Statistics Department, 2011). The majority of ethnic minorities originate from
Indonesia, the Philippines, India, and Pakistan. Hong Kong provides 12 years of free education
for all school-age children, including ethnic minorities. After 12 years, all students decide
whether they wish to continue to the post-secondary level of study. However, Non-Chinese
Speaking (NCS) students have difficulties accessing post-secondary education. The percentage
of NCS students who receive secondary education is 98.2, while only 76.2% receive post-
secondary education. Lack of competence in the Chinese language is believed to be the cause of
this phenomenon (Hong Kong Unison, 2015). 70% of non-degree tertiary education courses in

Hong Kong require students to speak or write Chinese (S. Zhao, 2015).

All students in Hong Kong begin to learn Chinese when they enter primary school.
However, studying Chinese classes can create significant stress for NCS students. During the
foreign-language learning process, students may experience foreign-language anxiety. Foreign-
language anxiety is defined as “a distinct complex set of perceptions, beliefs, feelings, and
behaviors related to classroom language learning arising from the uniqueness of the language

learning process” (E. K. Horwitz, Horwitz, & Cope, 1986).

Many research efforts have focused on the anxiety that people face when they learn
English as a foreign language. Research that uses Chinese to explore foreign-language anxiety is

sparse. Furthermore, some of the research investigating anxiety using Chinese as a foreign
1



language has not been conducted in a Chinese community. For example, Han (2014) investigated
foreign-language anxiety using Chinese as a foreign language. However, participants were
university students in the US who were taking a credit-bearing Chinese language course. A. Zhao,
Guo, and Dynia (2013) did a study in a similar setting. In these situations, students could speak
in their native language again after class was dismissed. Unfortunately, the situation is different
in Hong Kong. After NCS students leave the classroom, they are still surrounded by people
speaking Chinese. As a result, students may still experience foreign-language anxiety outside
class. Specifically, situations that require oral production in a foreign language have been
reported to induce significant anxiety (E. K. Horwitz, Tallon, M., & Cope, J., 2010). Other
research supports this finding, and reports that second-language learners rate interaction with
native speakers, for example in the classroom, during breaks, with school personnel or outside
school, as the most anxiety-provoking activity (Rose, 2008). When foreign-language learners
experience foreign-language anxiety, some of them use positive thinking (Kao & Craigie, 2013)
or relaxation techniques (Woodrow, 2006)to cope with this anxiety. However, some of them
chose to remove themselves from the anxiety-inducing situation. Focus-group participants in one
study reported the frequent use of avoidance as a coping strategy. When the researcher asked
what they did to avoid being anxious in the mainstream classroom, most of them replied that
they did not speak in class (Pappamihiel, 2002). Avoidance is a short-term coping strategy and
does not resolve anxiety. Feelings of anxiety will return whenever the person is exposed to a
foreign-language environment. If this anxiety is not addressed, NCS students may eventually
avoid all situations that involve social interaction with native speakers. This not only affects their
social lives; Khodadady and Khajavy (2013) found that foreign-language anxiety also has a

negative effect on foreign-language achievement.



In addition to the fact that research in this area focuses heavily on learning English as a
foreign language, most of the research is conducted using adults as the target population. There
is limited research on foreign-language anxiety using a population of children. Studies that do

use children as the target population are mostly qualitative.

One of the most common methods for the treatment of anxiety is the use of medication.
Although there is much debate on the use of medication, it remains the main treatment option for
patients with anxiety (Cipriani et al., 2009). Many side effects may result from the use of
medication. Examples are nausea, headaches, insomnia, joint and muscle pain, stomach upset,
and diarrhea (Komaroff, 2012; Zoberi & Pollard, 2010). Regardless, patients may have few other
options when their condition becomes severe. We should therefore help NCS students to manage
their anxiety at an early stage. However, no research has ever been conducted to address the
management of foreign-language anxiety, which is a rising problem in Hong Kong and countries

with high levels of immigration.

Qigong has become more and more popular in Hong Kong and around the world as an
exercise to promote wellness and to treat various diseases. According to Traditional Chinese
Medicine (TCM) theory, qigong is a type of mind-body exercise that aims to enhance the flow of
qi within the meridian channels in the body. It comprises a range of simple movements, which
are performed in association with abdominal breathing and mindfulness elements. These
practices enable individuals to enhance the function of qi (Jahnke, Larkey, Rogers, Etnier, & Lin,

2010).

Qigong has the potential to treat emotional disorders, including depression and anxiety. It

has been effective in reducing anxiety symptoms (Yin & Dishman, 2014) and has been widely



used in treating anxiety across different populations (Y. Chow & Tsang, 2007; C.-W. Wang et al.,
2013). Yin and Dishman (2014) found that in adults, there was a negative correlation between
age and reduction in anxiety symptoms after qigong intervention. However, no research has been

conducted on using qigong to reduce anxiety in a child population.

Another line of research focuses on changes in HPA activity after practicing qigong. This
approach tends to involve the collection of saliva samples to measure cortisol and other related
hormones as a way to gauge HPA activity after the qigong intervention. Earlier studies using this
approach have targeted several populations, including undergraduate students (Chan et al., 2013),
middle-aged adults (Jung, Shin, Kim, Shin, & Lee, 2006), and the elderly (H. Tsang et al., 2013).
These studies showed that the saliva cortisol level decreased significantly after the qigong
intervention. Tsang and Fung (2008) postulated that this is due to the reduction of stressful
signals to the limbic system and a consequent reduction in the HPA activity, which eventually
reduces the secretion of adrenal glucocorticoid. Finally, another group of studies focused on the
effects on the body via the autonomic nervous system (ANS). For example, M.-Y. Chang (2015)
investigated heart-rate variability after gigong intervention. Higher values of SDNN, low
frequency, high frequency, and total power were reported after gigong intervention compared to
the control group. Another study found that skin temperature increased while performing gigong
(Kuo, Ho, & Lin, 2003). Furthermore, S. M. Lee, Pittler, Guo, and Ernst (2007) reported that
compared to the waitlist control, blood pressure was reduced after qigong exercise.
Unfortunately, these results cannot be generalized automatically to a child population, since no
research has ever been done using children as the participants. To summarize, most of the

theories and emerging evidence suggest that in adults and older adults practicing, qigong exerts



its effects on the mind and body via the nervous system; nevertheless, the knowledge related to

this is still fragmented and in its infant stage.

1.2 Aim of the study

This thesis aims to evaluate the effectiveness of gigong in reducing foreign-language
anxiety among NCS students in Hong Kong. In addition, this thesis aims to gain a deeper
understanding of the mechanism of gigong on reducing foreign-language anxiety. In Chapter 2, |
will review the concept of foreign-language anxiety and present a summary of the current
situation of NCS students in Hong Kong. Interventions for foreign-language anxiety will also be
discussed. In addition, the chapter provides details of gigong intervention and the potential
benefit of gigong on reducing anxiety in children. Possible neuroendocrine and physiological
mechanisms of gigong will also be discussed. Furthermore, two systematic reviews were
conducted and they will be presented in Chapter 2. Chapter 3 and 4 describes the methodology
and results of a randomized controlled trial. Chapter 5 provides discussion and future directions
for further research on using gigong for anxiety. Last but not least, recommendations will be
made for the implementation of gigong in the clinical setting for the purposes of prevention and

early intervention.

1.3 Objectives

A theoretical framework has been created based on the literature review (Figure 1). Based

on this framework, the specific objectives of this study are listed below:

1. To conduct a systematic review on the effect of gigong on the central and peripheral

nervous system

2. To gain a deeper understanding of the neuroscience mechanism of gigong on reducing



foreign-language anxiety

3. To evaluate the effectiveness of gigong in reducing foreign-language anxiety among
NCS children

Qigong

Reduce
physiological stress
responses:
- Heart rate
- Blood
pressure
Heart rate
variability

S~

Foreign language anxiety

Mediating Down regulate HPA
— activity:
variables - Cortisol level

Primary outcome

variable

Secondary
Foreign language achievement
outcome variable

Figure 1. Theoretical framework



1.4 Project significance

This study is the first study to use gigong as a mind-body intervention to reduce anxiety
in children. If this intervention is effective, it will provide an additional option for treating
children with anxiety: in this case, language anxiety. Moreover, this is the first attempt to
investigate the neuroendocrine and physiological changes in children after practicing gigong.
This will give a fuller understanding of the underlying mechanism of gigong and present an
opportunity to explore further possibilities of clinical applications for gigong. Most importantly,
this intervention may help to alleviate the language anxiety of NCS students in Hong Kong. This
may lead to higher academic achievement and increase their chance of receiving a higher

education.



Chapter 2: Literature Review

2.1 Definition of foreign-language anxiety

Anxiety refers to “the subjective feeling of tension, apprehension, nervousness, and
worry associated with an arousal of the autonomic nervous system” (Spielberger, 1983). Anxiety
can be distinguished into two types: trait anxiety and state anxiety. According to Spielberger
(1983), trait anxiety refers to a relatively stable personality characteristic, while state anxiety is a
response occurring when a particular anxiety-provoking stimulus is presented. E. K. Horwitz et
al. (1986) argued that foreign-language anxiety should be categorized into state anxiety. Foreign-
language anxiety refers to “a distinct complex of self-perceptions, beliefs, feelings, and
behaviors related to classroom language learning arising from the uniqueness of the language
learning process” (E. K. Horwitz et al., 1986). It is unique and is different from general anxiety
since it is specifically related to foreign-language proficiency (Macintyre & Gardner, 1989).
Foreign-language anxiety is a situation-specific anxiety that emerges throughout the foreign-

language learning process.

Anxiety can be both facilitating and debilitating. On one hand, anxiety can motivate an
individual and boost their performance, which results in positive outcomes. On the other hand, it
may have a negative effect on performance, since students’ anxiety prevents them from engaging
with a situation to the best of their ability. It may even lead to dropout behaviors if individuals
think that they are not able to overcome the anxiety. Similarly, in the case of foreign-language
anxiety, learners could either master the material or drop out from the class (Sajedi & Sajedi,
2017). Indeed, many researchers have focused on the debilitating effects of foreign-language

anxiety, since it is multifarious and psychologically intricate (Hewitt & Stephenson, 2012).



Among the language skills, language learners reported that oral activities are associated
with higher levels of anxiety (Hewitt & Stephenson, 2012). Often, learners could not pronounce
words correctly or generate grammatically correct sentences (Kruk, 2018). This may create
unpleasant experiences, including confusion and embarrassment in the language learning setting,
which leads to withdrawal behaviors. M. Liu and Jackson (2008) found that students’
unwillingness to communicate was positively correlated with their foreign-language anxiety. In
addition, both their unwillingness to communicate and their foreign-language anxiety were
significantly correlated with their self-rated foreign language proficiency. This creates a vicious

cycle that hinders language learners’ performance.

2.2 Causes and outcomes of foreign-language anxiety

According to Naser Oteir and Nijr Al-Otaibi (2019), the causes of foreign-language
anxiety may originate from the learner, the educator, or the instructional practice. From the
learner’s perspective, they are afraid of making mistakes. Students experienced particular stress
when they were asked to present in front of teachers and peers (M. Liu & Jackson, 2008). Some
students found it hard to accept when they made mistakes. They kept thinking they were falling
far behind (Arnaiz & Pérez-Luzardo, 2014). Also, self-esteem was negatively correlated with
foreign-language anxiety (Naser Oteir & Nijr Al-Otaibi, 2019). Low self-esteem and negative
self-image are often identified in language learners who have language anxiety (Kruk, 2018).
The degree of foreign-language anxiety may also be affected by the teacher’s role and the
learning environment. Some teachers forced students to speak in class, which created a lot of
stress for foreign-language learners (Arnaiz & Pérez-Luzardo, 2014). Aydin (2008) suggested
that the manner of correcting students’ mistakes could provoke foreign-language anxiety. In

addition, the relationship between teacher and student has an effect on students’ foreign-

9



language anxiety (Hewitt & Stephenson, 2012). Teachers who are not willing to build rapport
with students and adopt appropriate ways of teaching contribute to language learners’ anxiety

(Marwan, 2007).

E. K. Horwitz et al. (1986) observed that people who are suffering from foreign-language
anxiety expressed similar symptoms to those who have any other specific anxiety. They
experience apprehension, worry, and even dread. Moreover, they have difficulties in
concentration, become forgetful, sweat, and have palpitations. It is not surprising that foreign-
language anxiety hinders success at learning a foreign language (Horwitz, 1986; Marwan, 2016).
Most importantly, it affects foreign-language achievement. One study found a negative
correlation between foreign-language anxiety and foreign language achievement (Horwitz, 2001).
Y. Zheng and Cheng (2018) reported that students with low anxiety levels perform better than
students with high anxiety levels. This shows that anxiety may inhibit the ability to learn a
foreign language, further affecting performance and achievement (Naser Oteir & Nijr Al-Otaibi,

2019).

According to E. K. Horwitz et al. (1986), three factors affect foreign-language
performance: fear of negative evaluation, communication apprehension, and test anxiety. Fear of
negative evaluation refers to the feeling of “apprehension about others’ evaluations, avoidance of
evaluative situations, and expectation that others would evaluate one negatively” (E. K. Horwitz
et al., 1986). Language learners believe that not only their teachers are evaluating their
performance, but also their peers. They may be afraid of leaving unfavorable impressions and
facing disapproval from other students (Aydin, 2008). Communication apprehension “is a type of
shyness characterized by fear of or anxiety about communicating with people”. Students may

have difficulties in understanding others and being misunderstood when they are speaking in a

10



foreign language. Test anxiety refers to “a type of performance anxiety stemming from a fear of
failure” (E. K. Horwitz et al., 1986). Tests are commonly used in foreign-language subject
classes, creating significant anxiety for language learners. Some students who suffer from
foreign-language anxiety are not satisfied when they do not perform as well as they wish; they
may have unrealistic demands on themselves. Other researchers have proposed that
perfectionism and feelings of inadequacy in the foreign language were some of the reasons for

suffering foreign-language anxiety (Morgan & Katz, 2021).

Even for those who have a higher foreign-language proficiency level, the role of foreign-
language anxiety should not be ignored. The correlation between academic performance and
foreign language proficiency level remains stable across different anxiety levels (Xian Zhang,
2019). Indeed, it is obvious that having a high level of foreign-language anxiety could generate a
negative attitude and discourage students from continuing their studies (Dewaele, 2007). Most
importantly, language anxiety affects motivation to learn a foreign language (Liu & Huang 2011).
Onwuegbuzie, Bailey, and Daley (1999) found that students who have high levels of foreign-
language anxiety are more likely to drop out from class than students who have low levels of
anxiety. They often skipped class and failed to hand in homework on time (E. K. Horwitz et al.,
1986). In addition, many researchers found that younger students had higher foreign-language
anxiety (Morgan & Katz, 2021). As a result, it is important to help younger students to alleviate
their foreign-language anxiety as early as possible in order to facilitate their foreign-language

learning process.

11



2.3 Current situation of NCS students in Hong Kong

Many ethnic minorities reside in Hong Kong. Most originate from Indonesia, the
Philippines, India, and Pakistan. Although English is the international language, Chinese is the
medium of communication in Hong Kong. Unfortunately, many people in these ethnic minorities
do not understand Chinese. Ethnic minorities in Hong Kong not only face challenges of cultural
differences, but also language difficulties. When ethnic-minority children attend school, they
have a difficult time communicating with local students and teachers. When the students go
home, their parents cannot provide any language support since they themselves mostly know no
Chinese at all. NCS students and their parents frequently reported difficulties in communicating
with the Chinese Language subject teachers, understanding the content of curriculum documents,
assisting children in revising Chinese dictations and examinations, etc. (Oxfam, Loh, & Hung,
2020). According to Oxfam (2019), less than 20% of Indian and Nepalese and less than 40% of
Pakistanis in Hong Kong can read or write Chinese. NCS students do not only need support
learning the Chinese language, but also an inclusive school environment that encourages
communications between NCS and native Chinese schoolmates. Lacking a wider context where
Chinese is used makes it more difficult to master the language, since students are only at school
or within Chinese subject classrooms for a short time. In addition, when NCS students grow to

adulthood, incompetence in the Chinese language will result in limited job opportunities.

Qualitative studies showed that NCS students were anxious in speaking Chinese and they
wished to escape from situations that required them to speak Chinese (Gao, Lai, & Halse, 2018).
Another study found that reading and writing are the most challenging skills in learning Chinese
(Shum, Tai, & Shi, 2018). Long-term exposure to this anxiety-inducing environment can cause

potential emotional and motivational problems, which may further hinder their future growth,
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development, and educational opportunities in the Chinese community. Most importantly, NCS
students reported fears that their low Chinese proficiency level would limit their educational and
career development (Gao et al., 2018). Unfortunately, research investigating foreign-language
anxiety experience from this population is sparse, and therefore very few formal interventions
have been provided to reduce their anxiety. Programs and policies that targeted NCS students
were mainly about how to train teachers to teach NCS students effectively or how to provide
more academic support to NCS students. Very little focus was placed on how to alleviate
students’ anxiety, which also affects language performance. Recently, a researcher used drama to
help with NCS students’ Chinese writing, hoping to reduce their anxiety throughout the writing
process (Woo, 2020). Acting in small groups was used to help students organize their thoughts
before writing. Students were required to communicate with their NCS group members and
eventually use their body and voice to act out the idea. After the intervention, NCS students’
foreign-language anxiety was reduced. Researchers asserted that this was because students
worked in groups and could discuss any problems they encountered. This created a relaxing
environment for them to learn. More research using psychosocial interventions should be

conducted in order to alleviate NCS students foreign-language anxiety in Hong Kong.

2.4 Interventions for foreign-language anxiety

One study asked foreign-language learners about their perceived ability to cope with
anxiety-inducing situations. Students were presented with a five-point Likert scale ranging from
“very poor” to “very good”, and generally rated their ability as “fair” (the middle option) or
below (Arnaiz & Pérez-Luzardo, 2014). Kondo and Ying-Ling (2004) investigated the strategies
students used for coping with language anxiety. Five strategy types were identified: preparation,

relaxation, positive thinking, peer-seeking, and resignation. In general, students tried to use
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cognitive, affective, and behavioral coping strategies, as well as resignation, to deal with their
anxiety. Even those with low levels of language anxiety used these coping strategies to reduce
the little anxiety they had. Gender differences are also found when using coping strategies.
Women tend to use peer-seeking and positive thinking skills, while men are more inclined to use
relaxation (Kao, Chen, & Craigie, 2017). In addition, language learners choose different coping
strategies in different situations. For example, Abdurahman and Rizgi (2020) found that
preparation strategies were often used before presenting in foreign-language class, while
strategies such as relaxation and positive thinking were usually used during the presentation.
Most importantly, highly anxious students tended to use resignation as a coping strategy, which

was not ideal (Abdurahman & Rizqi, 2020).

Researchers made attempts to help foreign-language learners reduce their language
anxiety. Some of them do this by focusing on enhancing foreign-language learners’ language
skills and therefore increasing their confidence. Liao and Wang (2018) provided English
comprehensive strategies to students for 15 weeks. The instructor coached students on various
comprehensive strategies, for example, how to identify main ideas, make inferences about things
not stated in the passage, identify the purpose of the piece of writing, etc. The results showed that
anxiety levels could be reduced by providing comprehension strategies. Another interesting
study used contracts of speaking in foreign-language classes, where students needed to sign a
contract to agree the times that they would speak up in foreign-language classes (Jin, Zhang, &
Maclintyre, 2020). Diaries were also used to record students’ thoughts about implementing the
contract and the changes it brought to the students. The results showed that the contract group
had more anxiety reduction than the control group. The diary seems to be a powerful tool: the

participants reported that it helped to reflect on their linguistic and non-linguistic gains during
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the intervention. The authors also suggested language learners could strengthen their positive
experiences associate with language learning which further led to positive self-recognition and
even reduced anxiety level.

Other researchers tried to adjust the teaching and learning style and the environment in
the hope of helping learners reduce their language anxiety. One study asked teachers to apply
strategies that may have a positive effect on the sources of foreign-language anxiety (Alrabai,
2015). The strategies included, but were not limited to, reducing learners’ fear of negative
evaluation, properly addressing learner’s anxiety-provoking beliefs and misconceptions, and
increasing students’ self-confidence. The results showed that these strategies were able to help
learners decrease anxiety and increase self-confidence. Ismail (2016) designed a 10-week
engagement program that aimed to help students to reduce foreign-language anxiety through the
use of a variety of learning activities, e.g., drawing, writing on the board, educational videos, etc.
It was hoped that this would help retain students’ attention so that they were more engaged in the
learning process. Significant within-group and between-group differences were identified,;
students in the engagement program had lower foreign-language anxiety compared to the control
group. The authors argued that this was due to the comparatively relaxed environment provided
where students could interact freely through the use of activities. In addition, a group of
researchers in Turkey suggested the use of creative drama to reduce students’ anxiety (Saglamel
& Kayaoglu, 2013). Creative drama gives students opportunities for social interaction, and the
researchers believe that this is necessary for learning’ that this is necessary for the most effective
learning. Students are able to express their ideas through the use of their body instead of words.
The research involved many role plays, allowing students to take on other identities and

therefore avoid threats to their own identity throughout the learning process. Results were similar
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across different levels of language proficiency: there was a significant decrease in language

anxiety for both the pre-intermediate and intermediate groups.

Finally, some researchers provided interventions directly to learners to help them cope
with their foreign-language anxiety. Kralova, Skorvagova, Tirpakova, and Markechova (2017)
provided a 12-week psychosocial training program for foreign-language learners to reduce their
pronunciation anxiety. Psychosocial training is a type of active social learning which helps
learners to cope with stressful situations by developing social abilities such as empathy,
assertiveness, communication, and so on. This study showed that participants in the psycho-
social training group had significantly lower anxiety than the participants in the control group.
The results also showed that students who were less anxious displayed better performance. A
mediation analysis done by Fallah (2017) investigated the relationship between mindfulness and
foreign-language anxiety and concluded that higher levels of mindfulness were associated with

lower foreign-language anxiety. Charoensukmongkol (2019) reported similar results.

2.5 Limitations of existing interventions for foreign-language anxiety

Based on the above literature, existing interventions on foreign-language anxiety are
sparse, and limitations can be identified. First, most of the research on foreign-language anxiety
has been conducted in other countries. As a result, it may not provide culturally relevant
evidence for the current situation in Hong Kong. Specifically, interventions which might be
useful in other countries may not apply to NCS students in Hong Kong. Second, the majority of
interventions provided to language learners focus on improving language skills. However, it is

equally critical to equip language learners with skills to cope with their foreign-language anxiety.
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Only one study can be identified which designed based on mindfulness and examined its effect

on foreign-language anxiety (Morgan & Katz, 2021).

2.6 The system of gigong

Qigong is derived from the culture and philosophical concepts of Traditional Chinese
Medicine (TCM). Historical records of gigong date from 2000 years ago; an ancient text called
“The Yellow Emperor's Canon of Medicine” provides the earliest evidence of the existence of
gigong. The concept of maintaining good health and having a long life is crucial in TCM
(Deadman, 2014). A wide variety of practices are adopted to achieve this, for example, daoyin
(leading and guiding), neigong (internal skill), tuna (exhalation and inhalation), etc. In ancient
times, a type of dance was created to prevent muscle atrophy (X. Chen et al., 2019). Through this
dance, the flow of gi and blood is promoted. In the 1800s, doctors advocated that prevention was
preferable to treatment and should be promoted by practicing gigong. From 1958 to 1963, during
the Great Leap Forward and Cultural Revolution, gigong could only be practiced under
supervision in rehabilitation centers and hospitals (Yeung, Chan, Cheung, & Zou, 2018). After
the Cultural Revolution, the Chinese government encouraged the general public to practice
gigong. The evidence of using gigong to promote health can be traced back to 1974, when a silk
scroll known as the ‘Daoyintu’ was found in the Mawangdui Tombs. It depicts figures
performing a variety of stretching and bending exercises. The pictures involved four forms of
exercise, including breathing exercises, limb exercises, exercise with equipment, and therapeutic
exercises. It aims to guide “qgi” to flow through the body by incorporating breathing practice into
physical movement. In the middle of the twentieth century, the term “gigong” was developed,
and people began to use gigong for illness prevention. Around 200 million Chinese people were
practicing gigong by that time (Yeung et al., 2018).
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“Q1” refers to the vital energy which flows inside the human body, while “gong” refers to
training and practice. If gi is flowing smoothly in the body, it indicates good health, while
blockage may be the result of illness (Ng & Tsang, 2009). The flow of gi can be improved and
enhanced by practicing gigong. Qigong is a broad term referring to a wide variety of ancient
Chinese traditional practices, ranging from meditative sitting and standing or quiet breathing to
more powerful exercises such as “hard” qigong (Deadman, 2014). In general, gigong can be
categorized into two types: static gigong and dynamic gigong (Jiménez-Martin & Liu, 2018).
While static gigong involves meditation techniques, dynamic gigong involves bodily movements.
It is important to note that both types of gigong involve controlled breathing, concentration, and
relaxation. Compared to static gigong, dynamic gigong offers more benefits in a healthcare
setting. People who are suffering from emotional distress may find dynamic gigong more

beneficial, since the state of static qigong cannot be easily achieved.

2.7 Health gigong

Qigong has many different forms; some forms were developed for health enhancement
while some were designed as martial arts. Health gigong is a dynamic form of gigong that aims
to promote good health. It is a form of self-training, mind-body exercise which emphasizes
health nourishment and prevention of disease (Ng & Tsang, 2009). In addition, it is a type of
slow, coherent, and comparatively low-intensity exercise (XiaoLei. Liu, Chen, & Wang, 2016).
The three elements of practicing health gigong are adjusting one’s body, breath, and heart (F.
Zhang, 2007). Adjustment to the body refers to adjusting the body posture and movement.
Adjustment to the breath means the use of breathing techniques and the regulation of breathing.
Adjustment to the heart refers to adjusting the mind in order to obtain peace of mind. The goal is

to bring one’s body and mind in harmony. The practice of health qigong requires the individual
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to integrate and harmonize their mind, posture, and movement. By contrast, medical gigong is

used by TCM doctors to emit gi to heal patients.

A variety of health gigong forms have been developed by different Chinese teachers and
training schools. Some popular forms of health gigong are Eight-Section Brocades (Baduanjin),
Guolin gigong, Muscle-Tendon Change Classic (Yi Jin Jing), Chan Mi spine exercise, Five
Animals Play (Wu Qin Xi), and Six Healing Sounds (Liu Zi Jue) (Lloyd, Tsang, & Deane, 2009;
Yeung et al., 2018). In 2000, the Chinese Health Qigong Association defined health gigong as a
traditional national sport that combines physical activity, breathing, and psychological
adjustment (F. Zhang, 2007). In 2001, the Health QiGong Management Center of China’s
General Administration of Sport was established, and four forms of gigong, including Yi Jin Jing,
Wu Qin Xi, Liu Zi Jue, and Ba Duan Jin, were created and promoted (X. Chen et al., 2019). A
few years later, in 2007, more forms of health qigong were created to provide people with a
wider range of options for daily practice. Health gigong is now being promoted as a prevention
strategy for illness (J. Zhang & Qiu, 2020). Recently, the Health QiGong Management produced
a list of eleven health gigong types recognized by the association, to prevent fraudsters from
obtaining people’s money by taking advantage of their superstitions to persuade them to engage
in other types and, in doing so, potentially harming their health (Health QiGong Management
Centre of China’s General Administration of Sport, 2020). This further strengthens the
management of gigong to ensure healthy development and also to protect the physical and
mental health of the general public. Qigong has gained popularity worldwide, and people of all

ages practice it (Yeung et al., 2018).

Baduanjin has a very long history and is the most widely practiced form of health gigong

(X.-g. Zhou, Zeng, Yang, & Wang, 2007). Practice of Baduanjin as a health and fitness exercise
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dates back to the Song Dynasty, demonstrating that it has over 800 years of history. The
historical evidence of practicing Baduanjin came from the Emperor’s Head Secretary; at that
time he practiced some exercises such as stretching his hands and expanding his body to imitate
animals. During the Ming and Qing dynasties, Baduanjin was widely spread and people believed
that practicing Baduanjin can lead to living a long life (X. Li & Yang, 2019). Regarding the
physical aspects of Baduanjin, it is a safe aerobic exercise consistent with the theories of kinetics
and physiology (Xiao & Zhuang, 2016). In addition to musculoskeletal stretching, deep
breathing and mental concentration are incorporated, leading to mind-body integration (J. J. Ye
et al., 2020). Baduanjin emphasizes the unification of physical movements and the mind; it has a
clear positive impact on fitness (X.-g. Zhou et al., 2007). In 2001, the Chinese Health Qigong
Association organized and edited Baduanjin guidelines in the hopes that it could be better
adapted for the society of the time. At the same time, Baduanjin has been developed into an
exercise specifically for promoting health. In TCM, it is believed that the eight movements of
Baduanjin can regulate one’s internal organs and meridians, helping to prevent disease and
increase longevity. Compared to other forms of health gigong, it is easy to learn, since it involves
only eight simple movements (Zou et al., 2017). Importantly, it has both sitting and standing
forms so that the difficulty levels can be adjusted based on physical fitness. A systematic review
provided evidence that Baduanjin presented numerous health benefits. It has been widely applied
in populations suffering from different health conditions, including Parkinson’s disease, chronic
neck pain, and psychological illness (Zou, Pan, et al., 2018). It is also effective in reducing
depression and anxiety symptoms (Rong et al., 2021). Improvements to quality of life, sleep
quality, physical fitness (balance, muscular strength, and flexibility), blood pressure, and heart

rate have also been observed after Baduanjin intervention (Zou et al., 2017). Although no
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research has been conducted on children, research on adults and the elderly shows that Baduanjin

is a low-cost and easily operated intervention with no side effects (Rong et al., 2021).

2.8 Qigong as a mind-body intervention

Mindful exercise refers to a specific type of exercise that emphasizes self-awareness and
intrapersonal mind-body alignment (Lloyd et al., 2009). Unlike physical exercise, it usually
involves low to moderate muscular exercise. Most importantly, it emphasizes connecting the
body and mind. Yoga and gigong are two common types of mindful exercise. Both exercises
include meditation, breathing exercises, and body movement, which has been shown to be
beneficial to health (Tsang, Fung, Chan, Lee, & Chan, 2006; C. C. Wang, Li, Choudhury, &
Gaylord, 2019). Studies have demonstrated that among US adults there is an increasing trend of
practicing these mindful exercises (C. C. Wang et al., 2019). People believe that mindful
exercise is a holistic healing approach for general health and chronic diseases. The effect of
gigong on reducing stress and anxiety has been investigated by various researchers (Tsang et al.,
2006; C.-W. Wang et al., 2014). A systematic review conducted by C.-W. Wang et al. (2014)
shows that gigong exercise can reduce anxiety and stress among healthy subjects up to 3 months
after practice. On the other hand, a meta-analysis showed that patients practicing gigong
experienced beneficial effects on depressive symptoms but not anxiety symptoms when
compared to patients undergoing waitlist control or usual care (C.-W. Wang et al., 2013). It is
believed that by practicing gigong, emotions can be adjusted, and thus the flow of gi can be
smoothened, finally returning to its normal state (X. Chen et al., 2019). The same study suggests
that gigong can improve both physiological and psychological health, and that these two are

interdependent.
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2.9 Systematic Reviews on gigong studies

2.9.1 Mindful and non-mindful exercise in reducing anxiety

There is evidence that both mindful and non-mindful exercise can be useful in reducing
anxiety symptoms. Therefore, a systematic review was completed to compare the effectiveness

between mindful and non-mindful exercise on treating anxiety among non-clinical populations.

2.9.1.1 Introduction

Anxiety refers to a psychological state that is characterized by apprehensive expectation or
fear (American Psychiatric Association, 2013). It usually arises when facing stressful events
(Gong, Dong, Tang, Huang, & Lu, 2020). Although it is a normal response, it may lead to the
development of anxiety disorders if the feeling of being anxious becomes overwhelming. In fact,
anxiety disorder is one of the most common psychiatric conditions (Stonerock, Hoffman, Smith,

& Blumenthal, 2015). This review focuses on the treatment of anxiety, not anxiety disorder.

Currently, the most common treatment for anxiety disorders is psychopharmacology
(Cramer et al., 2018). However, this treatment is often associated with side effects and other
problems, including metabolic abnormalities, dependency, withdrawal, etc. (Bandelow et al.,
2015). Other common forms of treatment include psychotherapy and cognitive behavioral
therapy. Both types of treatment are time-consuming and manpower-intensive, and also require
intervention from qualified health professionals, such as clinical psychologists and occupational
therapists, that many clients cannot afford. Moreover, one study has shown that cognitive-
behavioral therapy is most beneficial when conducted individually (Hedman et al., 2013), which

adds to its high cost.
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Physical exercise, which is already well known to be beneficial to physical health, has
recently been used to alleviate anxiety in non-clinical populations. Shirifard, Avanesyan, Honari,
and Abadi (2012) found that compared to the control group, the anxiety level of participants who
joined the physical exercise program decreased significantly. Another study also suggested that
physical exercise may serve as an effective treatment for anxiety disorders (Barbour, Edenfield,
& Blumenthal, 2007). A review showed that physical exercise might be helpful for both clinical

or non-clinical populations experiencing anxiety (Stonerock et al., 2015).

In recent years, a growing number of research studies have been focusing on the effect of a
special type of exercise—mindful exercise—on anxiety. As previously mentioned, mindful
exercise refers to physical exercise with mental emphasis at the same time (J. Li et al., 2018). It
usually involves low to moderate physical movement, with a simultaneous mental focus on
breathing and meditation (Tsang, Chan, & Cheung, 2008). Yoga, Tai Chi, and gigong are
popular mindful exercises. A recent systematic review suggested that yoga might be effective as
a safe intervention for non-clinical populations with anxiety problems (Cramer et al., 2018). A
review on the effect of gigong on anxiety yielded similar results. Yin and Dishman (2014) found

that gigong had favorable effects on reducing anxiety symptoms.

Based on the above literature review, both mindful and non-mindful (or physical) exercises
are likely to be useful in alleviating anxiety. However, it remains uncertain whether the available
evidence provides sufficient justification for regular therapeutic application. It remains unknown
which of these interventions (mindful versus non-mindful) is superior to the other in alleviating

anxiety symptoms in non-clinical and/or clinical conditions.
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The aim of this review is therefore to compare the relative effectiveness of these two
exercise interventions, namely, mindful and non-mindful exercises, on reducing or treating
anxiety as a psychological state in non-clinical populations. EXisting reviews have compared the
different effects of mindful and non-mindful interventions on depression (Tsang et al., 2008),
and schizophrenia (J. Li et al., 2018). Tsang et al. (2008) did not find any difference between
mindful and non-mindful exercises in reducing depressive symptoms. On the other hand, Li et al.
(2018) found that mindful intervention is more effective than non-mindful intervention in
reducing psychiatric symptoms. However, the number of studies included in the review was
limited. To date, no systematic reviews or meta-analyses have ever been conducted to compare
the effects of mindful and non-mindful exercise on treating anxiety. Since the prevalence of
symptoms of anxiety in the general public has risen (World Health Organization, 2017), it is
important to evaluate whether these two non-pharmacological interventions are effective and

identify which of them offers more benefit to people suffering from anxiety.

2.9.1.2 Methods

Our review followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines.

Search strategy

Studies were identified through systematic search on relevant electronic databases, including
PubMed, Embase, Academic Search Premier, and Psycinfo, from inception to Nov 2019, using
the following search terms: (anxiety) AND (yoga OR “tai chi” OR “tai ji” OR qigong OR “qi
gong” OR “mindful exercise” OR “mind body exercise””) AND (aerobic OR “physical exercise”

OR “conventional exercise” OR walk* OR jog* OR run* OR cycl* OR swim* OR anaerobic OR
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danc* OR stretch® OR “non mindful”’) AND (randomized controlled trial). No time limit was set.
Relevant systematic reviews and reference lists of selected studies were screened to identify

additional studies.

Inclusion and exclusion criteria

Publications that fulfilled the following criteria were included: (1) involving a randomized
controlled trial (RCT); (2) published as a journal article; (3) including a mindful exercise and a
non-mindful exercise intervention; (4) including an anxiety measurement as the outcome; (5)
including participants who had an identified type of anxiety, or healthy adults with elevated
levels of anxiety at the commencement of the RCT measured by a validated clinician-based or
self-report anxiety symptom questionnaire but WITHOUT a formal diagnosis of an anxiety
disorder; and (F) published in Chinese or English. Studies that combined mindful or non-mindful
interventions with other types of intervention, or studies whose participants were diagnosed with

multiple psychological disorders, were excluded.

Study selection

Two independent reviewers with a bachelor’s degree in psychology screened all abstracts
and titles under the supervision of the authors. Studies considered eligible by at least one
reviewer were included for the next tier of screening. Subsequently, the full texts of the included
papers were downloaded and evaluated by the two reviewers according to the inclusion and
exclusion criteria. Disagreement was solved by discussion and reconciliation, and the final

decision was mutually agreed after mediation with the author.

Data extraction
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One reviewer extracted the data from each of the selected articles while the other cross-
checked the information. Information on the study’s authors and year, sample size, sample
characteristics, type, frequency and duration of intervention, and anxiety-related outcomes were

extracted.

Data synthesis

Since different studies used different assessment tools to measure anxiety, the standardized
mean difference was used instead of mean differences to calculate the pooled effect size.
Standardized mean differences and their associated 95% confidence intervals were calculated
using Review Manager 5.3. Heterogeneity was assessed for each meta-analysis by looking at the
12 value. Funnel plots and Egger’s regression were examined to detect publication bias using
Comprehensive Meta Analysis version 3. A significant result in Egger’s regression (p < 0.05)
indicated that publication bias may have existed. Studies that did not provide enough information
to calculate effect size were described using qualitative methods. On top of the meta-analysis on
comparing mindful and non-mindful interventions, additional meta-analysis will be conducted on
different types of mindful interventions, provided that two or more studies have used the same

mindful intervention.

Quality assessment of studies

Each included study was analyzed for risk of bias using the Cochrane Collaboration's criteria
(Higgins & Green, 2011). Two reviewers conducted the analysis separately, and the results were

then compared. Disagreement was solved by discussion.
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2.9.1.3 Results

Search results

A total of 1,453 articles were retrieved from the electronic databases. Reference lists of
included studies and related systematic reviews were screened, and an additional 18 studies were
identified. After removing duplicates, 1,284 titles and abstracts were screened. Further screening
was conducted for 147 articles by reading the full texts. The main reasons for exclusion were the
absence of mindful or non-mindful intervention, the absence of anxiety measures, and the use of
research methodologies other than RCT. Finally, 24 studies fulfilled the inclusion criteria and
were included in our systematic review. Unfortunately, for 10 studies, the data needed for meta-
analysis were not available. As a result, 14 studies were included in the meta-analysis. The

search results are summarized in the PRISMA flow diagram (Fig.1).
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Quality assessments

The risk of bias of the included studies is summarized in Figure 3. Due to the nature of the
study, all trials were rated as high risk in performance bias, since blinding participants was
difficult. Three studies showed a low risk of bias in all other categories (Fransen, Nairn,
Winstanley, Lam, & Edmonds, 2007; P. Liu et al., 2017; Oken et al., 2004). The remaining
studies showed a high risk of bias, because the randomization process, blinding procedure, and
reasons for attrition were not reported in sufficient detail. Demographic data of some trials did
not specify whether the participants had experiences in practicing mindful or non-mindful

exercises, which may also create bias.
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Characteristics of Included Studies and Participants

The year of publication of the included studies was between 1991 to 2019. Eleven studies
were conducted in the USA (Blumenthal et al., 1991; Bonura & Tenenbaum, 2014; Campo et al.,
2014; C. Cheung et al., 2017; Frye, Scheinthal, Kemarskaya, & Pruchno, 2007; Gothe, Keswani,
& McAuley, 2016; McDermott et al., 2014; Oken et al., 2004; Shahabi, Naliboff, & Shapiro,
2016; Streeter et al., 2010; C. Wang et al., 2018), three studies in India (Himashree, Mohan, &
Singh, 2016; Satyapriya, Nagarathna, Padmalatha, & Nagendra, 2013; Tekur, Nagarathna,
Chametcha, Hankey, & Nagendra, 2012), three studies in Hong Kong (B. M. Cheung et al.,
2005; Kwok et al., 2019; P. Liu et al., 2017), two studies in Brazil (Afonso et al., 2012; Jorge et
al., 2016), one study in Sweden (Hagglund, Hagerman, Dencker, & Stromberg, 2017), one study
in Iran (Ahmadi, Arastoo, Nikbakht, Zahednejad, & Rajabpour, 2013), one study in China (Bao
& Jin, 2015), one study in Australia (Fransen et al., 2007), and one study in Canada (Vanderbyl

etal., 2017).

The sample size ranged from 21 to 200. Participants’ age ranged from 13 to over 90 years
old. Ten studies involved healthy participants (Bao & Jin, 2015; Blumenthal et al., 1991; Bonura
& Tenenbaum, 2014; Frye et al., 2007; Gothe et al., 2016; Himashree et al., 2016; Jorge et al.,
2016; McDermott et al., 2014; Satyapriya et al., 2013; Streeter et al., 2010). The remainder of the
studies involved clinical populations, including patients with cancer (Campo et al., 2014; P. Liu
et al., 2017; Vanderbyl et al., 2017), chronic pain (Shahabi et al., 2016; Tekur et al., 2012),
fibromyalgia (C. Wang et al., 2018), heart failure (Hagglund et al., 2017), multiple sclerosis
(Ahmadi et al., 2013; Oken et al., 2004), hypertension (B. M. Cheung et al., 2005), insomnia
(Afonso et al., 2012), knee osteoarthritis (C. Cheung et al., 2017; Fransen et al., 2007), and

Parkinson’s disease (Kwok et al., 2019).
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For anxiety outcome measurements, various scales were used in the included studies. Nine
studies used the State-Trait Anxiety Inventory (Blumenthal et al., 1991; Bonura & Tenenbaum,
2014; Frye et al., 2007; Gothe et al., 2016; Jorge et al., 2016; Oken et al., 2004; Shahabi et al.,
2016; Streeter et al., 2010; Tekur et al., 2012), eight studies used the Hospital Anxiety and
Depression Scale (C. Cheung et al., 2017; Hagglund et al., 2017; Kwok et al., 2019; P. Liu et al.,
2017; McDermott et al., 2014; Satyapriya et al., 2013; Vanderbyl et al., 2017; C. Wang et al.,
2018), two studies used the Beck Anxiety Inventory (Afonso et al., 2012; B. M. Cheung et al.,
2005), one study used the Hamilton Anxiety Rating Scale (Himashree et al., 2016), one study
used the Global Severity Index (Campo et al., 2014), and one study used the Piers-Harris

Children’s Self-Concept Scale (Bao & Jin, 2015).

All of the above information is summarized in Table 1.
Intervention Characteristics

All included studies used either yoga or gigong as mindful intervention (Table 1). Sixteen
studies used yoga as the intervention (Afonso et al., 2012; Ahmadi et al., 2013; Blumenthal et al.,
1991; Bonura & Tenenbaum, 2014; C. Cheung et al., 2017; Gothe et al., 2016; Hagglund et al.,
2017; Himashree et al., 2016; Jorge et al., 2016; Kwok et al., 2019; McDermott et al., 2014;
Oken et al., 2004; Satyapriya et al., 2013; Shahabi et al., 2016; Streeter et al., 2010; Tekur et al.,
2012), while eight studies used gigong. Among the studies that used gigong, five studies adopted
Tai Chi (Bao & Jin, 2015; Campo et al., 2014; Fransen et al., 2007; Frye et al., 2007; C. Wang et
al., 2018) and three studies adopted Guolin gigong (B. M. Cheung et al., 2005; Kwok et al.,
2019; P. Liu et al., 2017; Vanderbyl et al., 2017). Common non-mindful exercises used in the
included studies were walking, aerobic exercise, and stretching. The duration of intervention

ranged from 7 days to 24 weeks. The intensity of intervention varied across different studies,
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from practicing once a week (Bonura & Tenenbaum, 2014; C. Cheung et al., 2017; Kwok et al.,
2019; Oken et al., 2004), twice per week (Afonso et al., 2012; Campo et al., 2014; B. M. Cheung
et al., 2005; Fransen et al., 2007; Hagglund et al., 2017; Jorge et al., 2016; P. Liu et al., 2017;
Shahabi et al., 2016; Vanderbyl et al., 2017; C. Wang et al., 2018), three times a week (Ahmadi
et al., 2013; Blumenthal et al., 1991; Gothe et al., 2016; McDermott et al., 2014; Satyapriya et
al., 2013; Streeter et al., 2010), five times a week (Bao & Jin, 2015; Frye et al., 2007) to daily
practice (Himashree et al., 2016; Tekur et al., 2012). In general, most of the studies required

participants to practice twice or three times per week for 60 minutes.
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Table 1

Summary of the Included Studies

Type of i
Study Age and Gender Sar_nple Health Status Mindful '_I'ype of Non' Duration Outco
Size . Mindful Exercise mes
Exercise
: four months
Afonsoetal.,  Age: 50-65 years Postmenopausal with . . .
(2012) [32] Gender: Female 29 Insomnia Yoga Stretching 60 m"\}\’/é‘é\ﬁce per BAI
. , eight weeks
Ahmadi etal., Age: 22-54 years . . . - . .
(2013) [35] Gender: OM. 21F 21 Multiple sclerosis Yoga Treadmill training 60 min, three times BAI
per week
: one year
Bao et al., Age: 13-16 years N . R PHCSC
(2015) [36] Gender: 75M, 85F 160 Healthy Tai chi Gymnastics 60 mln,v\i;:a\(/eitlmes a S
Blumenthal et Age: 60-83 vears four months
al., (1991) ge- : year 67 Healthy Yoga Aerobic 60 min, three times STAI
Gender: not specify
[19] per week
. six weeks
Bonura et al., Age: 65-92 years Chair . . :
(2014) [24] Gender: 32M, 74F 106 Healthy yoga Chair exercise 45 ml\rll\;ec;rll(ce per STAI
. 12 weeks
Campo et al., Age: 58-93 years Senior prostate cancer . . ; .
(2014) [25] Gender: 29M, OF 29 survivors Qigong Stretching 60 m”\‘/\’/é\é\ﬁce per GSl
Cheund et al Age: 18-75 years four weeks
g N Gender: 37M, 88 Hypertension Qigong  Conventional exercise 120 min, twice per BAI
(2005) [31]
51F week
) . . eight weeks
Cheung etal., Age: = _60 years 83 Knee osteoarthritis Yoga Aeroblc/stre_ngthenln 45 min, once per HADS
(2017) [18] Gender: Female g exercises week
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Table 1 (Continued)

Summary of the Included Studies

Type of )
Study Age and Gender Sample Health Status Mindful '_I'ype of Non' Duration Outco
Size . Mindful Exercise mes
Exercise
Fransen et al., Age: 59-85 years . - 12 weeks DASS2
(2007) [14] Gender: 33M, 78F 111 Osteoarthritis Tai chi Hydrotherapy 60 min, twice per week 1
Erve et al Age: > 50 years 12 weeks,
Y iy Gender: not 61 Healthy Taichi  Low impact exercise 60 min, five times per STAI
(2007) [23] .
specify week
) . eight weeks
Gothe et al., Age: 55-79 years Stretching and . .
(2016) [21] Gender: 26M, 92F 118 Healthy Yoga strengthening 60 min, tcvr::ktlmes per STA
Hégglund et ,
al., égnedelr_B_zz?v'yeﬂIS: 40 Heart failure Yoga Hydrotherapy 60 minltZWViV(?:kSer week HADS
(2017) [34] ' ' , p
] . . Hamilto
T A syers Healt Yoga  (iogying. sauats, st 60 days
g Gender: 200M, OF y g gging, squats, 1h, daily Anxiety
(2016) [29] ups, etc.)
Scale
Age: 45-65 years
Jorge etal., ; . . 12 weeks
(2016) [33] Gendgr: not 69 Healthy Yoga Physical exercise 75 min, twice per week STAI
specified
eight weeks
Yoga: 90 min, once per
Kwok et al., Age: not specified . e Stretching and week
(2019) [30] Gender: 65M, 73F 138 Parkinson’s Disease Yoga resistance exercise  Stretching and resistance HADS
exercise: 60 min, once
per week
Liuetal, Age: 21-80 years 158 Breast Cancer Qigong Physical stretching 24 weeks HADS

(2017) [15]

Gender: OM, 158F

60 min, twice per week




Table 1 (Continued)

Summary of the Included Studies

Type of i
Study Age and Gender Sar_nple Health Status Mindful '_I'ype of Non' Duration Outco
Size . Mindful Exercise mes
Exercise
eight weeks
Healthy Yoga: At least three
McDermottet  Age: 30-65 years (individuals with a first- . times per week, 75 min
al., (2014) [20] Gender: 16M, 25F 41 degree relative with Yoga Walking Walking: six days per HADS
T2DM) week, 30 min plus
breaks for rest
Oken et al., Age: not specified . . . . six months
(2004) [16] Gender: 4M. 33F 37 Multiple sclerosis Yoga Aerobic exercise 90 min, once per week STAI
Satyapriya et . one month
al., éﬁ&iﬁ&%@? 96 Pregnant Yoga Standz:ratit?géznatal 120 min, three times per g’.?_‘gls
(2013) [27] -V P week
Chronic abdominal pain
Shahabietal.,  Age: 18-65 years or discomfort and : 16 sessions
(2016) [17] Gender: 3M, 24F 27 associated bowel habit Yoga Walking 60 min, biweekly STAI
changes
12 weeks
Streeter etal.,,  Age: 18-45 years . . .
(2010) [22] Gender: 12M, 22F 34 Healthy Yoga Walking 60 min, t\fI]Vr::ktlmes per STAI
Tekur et al., Age: 18-60 years . . . . seven days
(2012) [28] Gender: 44M, 36F 80 Chronic low back pain Yoga Physical exercise whole day, everyday STAI
Vanderbyl et Age: > 18 years 24 Advanced NSCLC or Gl Qigon Standard endurance six weeks HADS
al. (2017) [37] Gender: 14M, 10F cancer 908 ang strength training 45 min, twice per week
Wang etal., Age: 221 years 111 Fibromyalgia Tai chi Aerobic exercise 24 weeks HADS

(2018) [26]

Gender: 3M, 108F

60 min, twice per week




Summary of findings

Compared with baseline, five studies showed a significant decrease in anxiety in the
mindful exercise group at post-assessment (Afonso et al., 2012; Himashree et al., 2016;
Satyapriya et al., 2013; Streeter et al., 2010; Tekur et al., 2012). In addition, P. Liu et al.
(2017) found a significant reduction in anxiety at follow-up assessment, which was
conducted 24 weeks after the intervention, compared to baseline. Two studies found a
significant drop in anxiety in the non-mindful exercise group at post-assessment (Fransen
et al., 2007; Shahabi et al., 2016). On the other hand, Satyapriya et al. (2013) found a

significant increase in anxiety for the non-mindful exercise group at post-assessment.

Five studies reported that both mindful and non-mindful exercise groups showed a
significant decrease in anxiety at post-assessment (Ahmadi et al., 2013; Frye et al., 2007;
Gothe et al., 2016; Hagglund et al., 2017; McDermott et al., 2014). On the other hand,
during post-assessment, eight studies showed significantly lower anxiety levels in the
mindful exercise group compared to the non-mindful exercise group (Ahmadi et al.,
2013; Bao & Jin, 2015; Campo et al., 2014; C. Cheung et al., 2017; Kwok et al., 2019;
Satyapriya et al., 2013; Streeter et al., 2010; Tekur et al., 2012). Finally, three studies
found a significant interaction effect which showed lower anxiety levels in the mindful
exercise group at post-assessment (Bonura & Tenenbaum, 2014; Kwok et al., 2019;
Tekur et al., 2012). Furthermore, Bonura and Tenenbaum (2014) found that this

significant interaction effect lasted for one month after the intervention

Effectiveness of intervention (meta-analysis)
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Ten studies did not provide sufficient data to calculate the standardized mean
differences. As a result, fourteen studies were eligible for inclusion in the meta-analysis.
Of these, ten studies used yoga as mindful exercise (Afonso et al., 2012; Ahmadi et al.,
2013; C. Cheung et al., 2017; Gothe et al., 2016; Hagglund et al., 2017; Himashree et al.,
2016; Kwok et al., 2019; Satyapriya et al., 2013; Shahabi et al., 2016; Tekur et al., 2012),
while four studies used gigong as mindful exercise (Bao & Jin, 2015; Fransen et al.,
2007; Frye et al., 2007; Vanderbyl et al., 2017). Overall, there was no significant
difference between practicing mindful and non-mindful exercise when it came to their
effects on anxiety levels (SMD = -0.23, [95% CI - 0.58 to 0.11], p = 0.18, 1% = 86%; see
Fig.3). Further meta-analyses were conducted to break this down into yoga and gigong,
comparing the differences between yoga and non-mindful exercise as well as gigong and
non-mindful exercise. When comparing yoga with non-mindful exercise, a significant
difference was found, indicating that yoga was more effective than non-mindful exercise
in reducing anxiety (SMD = -0.45, [95% CI - 0.81 to -0.09], p = 0.01, 1> = 82%); see
Fig.4). On the other hand, when comparing gigong with non-mindful exercise, no
significant difference was found (SMD = -0.04 [95% CI -0.43 t0 0.35], p = 0.85, I =
62%; see Fig.5). Egger’s regression tests were conducted, and no evidence of publication

bias or asymmetry in the funnel plot was found in any of the meta-analyses conducted.
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Mindfulness exercise

Non mindfulness exercise

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean sD Total Mean SD Total Weight I, Random, 95% CI IV, Random, 95% CI
Afonso 2012 8.8 T.358 15 10.2 1049 14 6.3% -019 [-0.92 0.54] -
Ahmadi 2013 G.45 3.61 11 6.1 4.95 10 5.7% 0.08 [0.78,0.483] -1
Bao 20148 6.51 219 73 .28 29 3] B1% 0.48[0.14, 0.81] =
Cheung 2017 3.8 4.993 32 5.2 5.1458 28 T.4% -0.27 [[0.78, 0.24] -T
Fransen 2007 a1 G al3] 4.6 5.2 a5 2.0% 0.09 [-0.28, 0.46] T
Frye 2007 471 9.66 23 453 8.7 28 T.2% 019 [-0.36, 0.758] T
Gothe 2016 30.71 a.r 58 30.8 9.7 a0 8.0% -0.01 [[0.39, 0.37] T
Hagglund 2017 27 3.2 18 3.9 3.4 12 6.3% -0.36 [-1.09, 0.38] e
Hirmashree 2016 8.86 4.3 100 14.31 4.6 100 8.2% -1.22[-1.52,-0.92] -
Kwolk 2019 3.97 3.57 71 .22 3.84 6T B1% -0.34 [[0.67, 0.00] -]
Satyapriva 2013 .22 1.36 a1 .82 3.43 45 T8% -1.01 [-1.44,-0.59] -
Shahaki 2016 3.9 10.9 17 49.3 5.4 10 6.0% 0.48 [-0.31,1.27] T
Tekur 2012 33.43 g.08 40 43.68 9.89 40 T.5% -1.12 [-1.60,-0.65] -
Vanderhyl 2017 8.8 21 10 4.5 3.3 9 5.4% 0.35 [-0.56, 1.26] B
Total (95% CI) 575 537 100.0% -0.23 [-0.58, 0.11]

Heterogeneity: Tau®= 0.35, Chi®= 94 66, df=13 (P = 0.00001); F= 86%
Testfar overall effect Z=1.34 (P=0.18)

I t .!
-10 -4 0

Favours [experimental] Favours [control]

Figure 4. Effect of mindful exercise on anxiety symptoms in comparison to non mindful exercise.
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Yoga Non mindiulness exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean sD Total Weight I, Random, 95% CI I, Random, 95% CI
Afonso 2012 8.8 v.354 14 10.2 7104 14 a.5% -0.19[-0.82, 0.54] -
Ahmadi 2013 G458 361 11 6.1 4495 10 7.5% 0.08[0.78, 0.83)] B —
Cheung 2017 3.8 49493 az 5.2 4.1458 28 10.4% -0.27 078, 0.24] =T
Gothe 2016 3071 9.7 a8 0.8 9.7 a0 11.5% -0.01 [0.39, 0.37] -
Hagalund 2017 27 3.2 148 3.4 a4 12 a.5% -0.36 [-1.09, 0.38] T
Himashree 2016 3.86 43 100 14.31 15 100 12.0% -1.22 F1.82,-0.92 -
kawak 2019 3897 3487 71 522 3.84 67 11.8% -0.34 067, 0.00] -
Satyapriva 2013 522 1.36 A1 7.az 3.43 45 111% -1.01 [1.44,-0.5849] -
Shahahi 2016 539 1089 17 483 a.4 10 a.0% 0.48[-0.31,1.27] T
Tekur 2012 3343 808 40 4368 989 40 10.7% -1.42 F1.60, -0.64] -
Total (95% Cl) 413 376 100.0% -0.45 [-0.81, -0.09] $

Heterogeneity: Tau®= 0.26, Chi®=48.92 df=9(F = 0.00001}, F=82%

10 5

. _ 1] a 10
Testfor overall effect 2= 2.45 (F = 0.01) Favours [experimental] Favours [control]
Figure 5. Effect of yoga on anxiety symptoms in comparison to non-mindful exercise.

Qigong Mon mindfulness exercise Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD_Total Mean sD Total Weight IV, Random, 95% CI I, Random, 95% CI
Bao 2015 -6.51 219 T3 -5.28 24 B9 32.8% -0.48[-0.81,-014] -
Fransen 2007 a1 ] a6 4.6 8.2 a5 31.0% 0.08 [0.28, 0.46] I_
Frye 2007 471 9B 23 453 a.r 28 232% 0189 [0.36, 0.78]
Vanderbyl 2017 548 21 10 44 33 9 13.0% 0.25 056, 1.26] T
Total (95% C1) 162 161 100.0% -0.04 [-0.43, 0.35] $
Heterogeneity: Tau®= 0.09; Chi#= 7.88, df= 3 (P = 0.05); F= 62% I-m 5 p 5 m‘

Testfor overall effect Z=0.20 (P = 0.85)

Figure 6. Effect of gigong on anxiety symptoms in comparison to non-mindful exercise.
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2.9.1.4 Discussion

To our knowledge, this is the first meta-analytical study comparing the effect of
mindful and non-mindful exercise on anxiety in a non-clinical population. This study
aimed to compare the effects of mindful and non-mindful exercise on anxiety. 24 studies
were included in the qualitative synthesis and 14 studies were included in the meta-
analysis. Heterogeneity was observed, since the type of participants, duration of
intervention, and assessment tools for anxiety were different across studies. While some
of the included studies observed that both mindful and non-mindful interventions had a
significant effect on the reduction of anxiety, eight studies found a significantly larger
reduction in anxiety from mindful intervention compared to non-mindful intervention.
Three studies indicated a significant interaction effect for the mindful exercise group at
post-assessment. Although the results of the meta-analysis showed that overall there were
no differences between the effects of mindful and non-mindful interventions on anxiety,
significant results were found when gigong and yoga were analyzed separately. When
comparing yoga with non-mindful intervention, a medium and significant effect was
found: participants who practiced yoga demonstrated lower anxiety levels after
intervention than those who used non-mindful intervention. By contrast, when comparing
gigong and non-mindful intervention, no significant effect was identified. It is important
to note that only four studies were included in the meta-analysis of gigong and non-
mindful exercise. This may not provide enough evidence for us to draw any valid
conclusions. Nonetheless, it is possible that even though yoga and gigong are both

mindful exercises, they do not produce the same effect on anxiety levels.
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One study suggests that a possible reason that yoga is more effective in reducing
anxiety than non-mindful exercise is that it has incorporated the regulation of breathing
as well as relaxation exercises in the practice (C. Cheung et al., 2017). This is the
uniqueness of mindful exercise compared with non-mindful exercise: mindful exercise
focuses on both the mind and the body (P. Liu et al., 2017). Himashree et al. (2016)
suggested that yoga may result in a decrease in sympathetic discharge and better oxygen
saturation. They suggested that these could be the potential reasons for the improvement
of overall mental fitness and health. Another possible mechanism is the reduction of HPA
activity, which reduces sympathetic arousal and creates stability in the autonomic system
(Satyapriya et al., 2013). However, this cannot explain why gigong is not as effective as

yoga, because it also involves regulation of breathing and relaxation in its practice.

One possible mechanism explained by Bonura and Tenenbaum (2014) is that yoga
helps reduce anxiety through an additional pathway, which involves the improvement of
self-control. The assessment of self-control used by Rosenbaum (1980) measured an
individual’s tendencies to apply self-control methods as a solution to behavioral
problems. This group of researchers found an increase in self-control in the yoga group,
and their regression result suggested that changes in self-control may be predictive of
changes in psychological health. Another study investigated the mechanisms of yoga in
reducing symptoms of post-traumatic stress disorder, and found that yoga is useful in
reducing expressive suppression. This may be due to the emphasis that yoga places on
developing a non-judgmental attitude toward thoughts and experiences. In addition, yoga
helps people reduce their efforts in coping with distressing emotions (Dick, Niles, Street,

DiMartino, & Mitchell, 2014). By contrast, no studies have been done to provide
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evidence of whether gigong can enhance self-control or decrease expressive suppression.
Moreover, the type of gigong selected may not be the one that would have the greatest
effect on the chosen population of the study. Bao and Jin (2015) suggested that the type
of gigong they used may be too complicated for adolescents. Therefore, the participants
may only focus on memorizing the posture, hindering the beneficial effects of gigong.
Another study used Tai Chi as an intervention for patients with knee osteoarthritis
(Fransen et al., 2007). Since practicing Tai Chi requires frequent bending of the knees,
the participants may have experienced knee pain throughout the practice. Another
possible reason is that among the four studies which were included in the meta-analysis,
three studies were conducted in western countries and the qualification level of the
instructor was not mentioned. This may substantially affect the findings of the studies, as
the effectiveness of gigong tuition in these studies is questionable. Also, since gigong
was originally developed in China, it may not be as effective as yoga when it is practiced
by foreigners due to the factor of cultural compatibility. Furthermore, a greater level of
popularity was observed in yoga (Cramer et al., 2016). In the United States, the lifetime
prevalence of yoga was 13.2%, while the lifetime prevalence of gigong was only 3.1%
(Lauche, Wayne, Dobos, & Cramer, 2016). Although yoga is originated in India, it is
more well-known and may taken on cultural components from the countries where it is
practiced. This shows that culture compatibility may play an important role in
determining whether one type of mindful exercise is more effective than the other in a
particular context. However, the mechanism by which cultural factors may lead to this
difference remains unknown. Further studies are needed to explore this aspect more

deeply.
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Limitations and future directions

Several limitations can be identified for this review. First, only a small number of
studies were included in the meta-analysis of gigong and non-mindful exercise. The
results of this review should therefore be interpreted with caution. More RCTs involving
larger samples should be conducted to compare the relative effects of gigong, yoga, and
non-mindful exercise on anxiety. The results might have been different if more RCTs had
been available for comparison. Furthermore, including Chinese database may be helpful
in increasing the number of included studies. However, the quality of studies should be
reviewed before inclusion. Second, the included studies investigated a diverse range of
population types, and the intensity of interventions varied widely. This may mean that
there is not sufficient evidence to recommend which populations could benefit most or
which intensities could be most therapeutic to reduce anxiety. The age and diagnosis of
the participants should be considered carefully by future researchers before deciding
which mindful interventions to apply. Although all of the included studies were RCTSs,
almost half of the included studies suffered from selection bias, detection bias, or attrition
bias. Future studies related to this line of research should try to minimize these biases in
their study designs. In addition, more research studies of high quality are needed,
especially in clinical samples where anxiety is a primary complaint and is clinically
diagnosed. Finally, since this review has presented evidence that yoga could be more
beneficial in reducing anxiety than non-mindful exercise, future research could begin to
investigate the physiological and psychological mechanisms which explain why yoga is

superior to non-mindful exercise in reducing anxiety.
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2.9.1.5 Conclusion

To conclude, the results of the meta-analysis which compared the effectiveness of
yoga and non-mindful exercise show that yoga is more beneficial in alleviating anxiety
symptoms than non-mindful exercise. However, this review did not identify evidence to
suggest that gigong is more advantageous than non-mindful exercise in treating anxiety.
More studies are required in order to determine the reasons for this. This review provides
sufficient evidence to suggest that yoga may be used as a regular intervention in primary
healthcare and clinical settings to achieve a reduction in patients’ anxiety symptoms.
Further studies should explore the underlying physiological and psychological
mechanisms which underpin its clinical effectiveness so that it can become a mainstream

rather than adjunct intervention for people with anxiety.

Based on the review above, studies which use gigong as an intervention in
reducing anxiety is sparse. However, much evidence has been shown that gigong is
effective in reducing depressive symptoms. While the treatment for both depression and
anxiety are often similar, gigong might be helpful in reducing anxiety symptoms. As a
result, it might be helpful to review the mechanism of gigong on depression to gain

insights on qigong’s effect on anxiety.

2.9.2 Mechanisms of gigong
A systematic review was done to study the underlying mechanism of gigong.
After constructing a shortlist from the available sources, it was observed that most of the

identified papers investigated the effect of gigong on depressive symptoms.
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2.9.2.1 Introduction

Depression is a common and serious mental health disorder that is estimated to
affect 350 million people worldwide (World Health Organization, 2012). The most
common type of depression is major depressive disorder (MDD), characterized by
depressed mood, loss of interest or pleasure, and altered cognition, and it is expected to
become the second leading contributor to overall disease burden by 2030 (Mathers &
Loncar, 2006). The large number of people suffering from depression has caught
researchers’ attention. So that effective treatments for depression can be identified, there
is an urgent need to gain an understanding of the pathophysiological changes in patients
with depression. Changes in the endocrine and immune system in patients with

depression are a major focus of current research.

The limbic system in the human brain is responsible for emotion regulation.
Depressive symptoms are likely to be related to dysfunction in the brain networks that
link the limbic system and cortical regions (Leuchter, Cook, Hunter, Cai, & Horvath,
2012). In particular, the limbic system is responsible for controlling the function of the
hypothalamic-pituitary-adrenal (HPA) axis. In stressful situations, the HPA axis will be
activated. Once the HPA axis is hyperactive, an increased amount of glucocorticoid will
be released into the body, which is thought to be an etiological factor of depression (Stahl,
2000). This constitutes a pathophysiological explanation for the increased level of
cortisol often observed in patients with depression. In addition, desensitization of the
glucocorticoid receptor (GR) may play a role in the pathology of depression. GR is
extensively distributed throughout the hippocampus and is responsible for the feedback

mechanism that regulates the HPA axis (Anacker, Zunszain, Carvalho, & Pariante, 2011).
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When GR in the hippocampus detects an increased level of cortisol, the hippocampus
regulates the hypothalamus to decrease corticotrophin-releasing hormone (CRH) and thus
reduce the level of cortisol via a negative feedback loop. However, patients with
depression may have impaired GR and may therefore be unable to control this process

(Kim, Na, Myint, & Leonard, 2016).

Considering that the HPA axis is linked to immune response, abnormal activities in
the immune system are found to be concurrent with depression (Leonard, 2001).
Overactivation of the innate immune system has been observed in individuals with
depression (Dowlati et al., 2010). Notably, there is an association between pro-
inflammatory cytokine alterations and depression (Kim & Maes, 2003). Several studies
have reported that glucocorticoids will increase anti-inflammatory cytokine levels and
decrease pro-inflammatory cytokine levels (Tian, Hou, Li, & Yuan, 2014). Pro-
inflammatory cytokines can produce many neurological changes that are related to the
pathology of depression, including decreased neurogenesis, regional brain abnormalities,
changes in the monoamine system, and neurodegeneration (Zunszain, Hepgul, & Pariante,
2013). Based on the above literature, current research suggests that both the endocrine

and immune systems may play a role in depression.

Currently, therapeutic administration of antidepressant medication is the most
common treatment for depression. Antidepressants have anti-inflammatory properties
affecting the levels of pro-inflammatory cytokines. Serotonin re-uptake inhibitors (SSRI),
the common type of antidepressant, mainly function by raising the levels of serotonin and
reducing cortisol secretion in the brain (H. Tsang et al., 2013). In addition, SSRIs can

increase the concentration of anti-inflammatory cytokines in the serum of depressed
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patients (Henje Blom et al., 2012). Although taking SSRIs can be effective in reducing
depressive symptoms, many side effects may occur in depressed patients following drug
treatment (Tsang & Fung, 2008). Side effects of currently available drug treatment
include headaches, sedation, sleep disturbance, alteration of cardiovascular function, and
bone loss (H. Tsang et al., 2013). After long term use of antidepressants, patients reported
severe withdrawal symptoms which make them difficult to discontinue the use of
drugs(Cartwright, Gibson, Read, Cowan, & Dehar, 2016). As a result, researchers are

seeking better options for treating depression.

Recently, a growing number of studies are investigating the effect of gigong on
depression (Yin & Dishman, 2014). Qigong is an ancient Chinese healing art whose
history spans 7000 years (Koh, 1982). According to TCM theory, it is @ mind-body
discipline that not only focuses on the health-related benefits of physical fitness but is
integrated with mindfulness-based practices as well as somatic experiencing to improve
mental health (Vergeer et al., 2017). The basic components of gigong involve
concentration, relaxation, meditation, breathing regulation, body posture, and movement
(Tsang, Cheung, & Lak, 2002). Qigong is often performed in association with abdominal
breathing and some mindfulness elements. By combining movement and concentration,
individuals experience the enhanced flow of gi, which is considered the vital life-force
energy within the body (Vergeer et al., 2017). In TCM theories, gigong is a generic term
to refer to a wide range of mind-body practices intended to mobilize the flow of gi inside
the human body. Smooth flow of gi along meridian channels in the body is considered a
requirement of good health (W.-y. Y. Chow, 2011). Due to the long history of qigong,

many different types and forms are now in place. The most popular varieties include
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Wuginxi, Baduanjin, Yi Jin Jing, Liu Zi Jue, and Ma Wang Dui Dao Yin Shu (Guo, Shi,
Yu, & Qiu, 2016). In China, approximately 5% of the population of 1.3 billion practice
gigong to improve their health and prevent diseases (Xiong, Wang, Li, & Zhang, 2015).
Moreover, gigong has become more and more popular in foreign countries. In recent
years, people from western countries have also started to practice gigong. According to

(Lauche et al., 2016), 7.38 million US adults practice Tai Chi or gigong on a daily basis.

Practicing gigong can be very beneficial to our physical and mental health (J. Ye,
Cheung, & Tsang, 2019). A recent systematic review shows that gigong practice can
improve quality of life, sleep quality, balance, handgrip strength, trunk flexibility, blood
pressure, and heart rate (Zou et al., 2017). Another review focuses on the psychological
benefits of gigong and suggests that it can reduce stress and anxiety in healthy adults (C.-
W. Wang et al., 2014). Due to its many physical and mental health benefits, gigong is

well-placed to assist in improving the health of a wide range of people.

It is noteworthy that gigong is not only practiced by healthy people, but also by
patients in various clinical settings. Healthcare professionals have been applying it as an
alternative treatment among patients with diverse clinical conditions (P. Klein, Schneider,
& Rhoads, 2016; Ng & Tsang, 2009; Xiong et al., 2015). Recently, a systematic review
found that gigong was effective in reducing depressive symptoms (X. Liu et al., 2015).
Most importantly, it was found that gigong exercise was similarly effective to SSRIs
(Stahl, 2000) at reducing depressive symptoms (Tsang et al., 2006). If gigong is
confirmed to be an evidence-based adjunct intervention, it is likely that dosages of

medication, and therefore its side effects, could be reduced in many patients.
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Although more and more evidence reinforces the usefulness of gigong in treating
depression, its underlying mechanism remains a mystery. Some researchers have
therefore begun to investigate the mechanism of the anti-depressive effects of gigong.
(Tsang & Fung, 2008) performed a literature review and proposed possible psychological
and neurobiological mechanisms that may explain the effects. Tsang and Fung suggested
that gigong can reduce signals of stress from the limbic system and thus lower the level
of HPA activity. Although there is only sparse research investigating the psychological
mechanism of gigong on depression, Tsang and Fung suggested that self-efficacy is an
important psychological mechanism that may regulate depressive symptoms when

developed through the use of gigong.

Unfortunately, the majority of the studies in this area only focus on one aspect of
the mechanism. Most reviews did not provide a full picture of the effects gqigong may
have on our physical and mental health. For example, M. S. Lee, Kang, Lim, and Lee
(2004) investigated the effect of gigong on the neuroendocrine system, (H. Tsang et al.,
2013) investigated the psychological mechanism of gigong practice, and R. Li et al.
(2014) investigated the effect of gigong on the physiological system. A surge in the
practice of gigong in recent years has created an increased need to understand the
underlying biological mechanisms that lead to improved physical and mental health. The
objective of the present systematic review and meta-analysis is to identify possible
neurophysiological and psychological mechanisms of the anti-depressive effects of
gigong. To our knowledge, this is the first study that has used a meta-analytic approach to

address the above issue.
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2.9.2.2 Methods

The review procedure follows the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff, & Altman,
2009).

Data source

Studies were sought from multiple databases, including Psycinfo, PubMed,
Embase, Science Direct, and Academic Search Premier, from inception to Dec 2018. For
all of these databases, the same set of search terms was used. Since a large number of
search terms were used in this review, the search terms and strategies used are presented
in Appendix 1. Reference lists of relevant studies were then screened.

Study selection

The titles and abstracts of all results were exported to EndNote X7 for removal of
duplicates and further screening of eligibility. To assess the eligibility of each study, a set
of inclusion and exclusion criteria was established. Studies were included if: (1) the
independent variable was gigong; (2) the dependent variable involved any type of
neurophysiological or psychological indicators and a measurement of depression; (3) they
were randomized controlled trials or quasi-experimental studies; (4) they were published
in English; and (5) they were full-length articles in peer-reviewed journals. Exclusion
criteria included studies that (1) were qualitative; (2) only described the research
protocols; (3) used external gigong as an independent variable; (4) had no assessment of
depression; (5) used a sample characterized by depression with comorbid psychiatric
conditions (6) did not investigate any underlying biological mechanism; and (6) were

written in languages other than English. All of the studies were screened by two

51



independent reviewers. Disagreement was resolved through discussion until a
compromise was reached.
Data extraction
The following data were extracted from the studies: (1) sample size; (2) study

population; (3) types and duration of intervention; (4) control group information; (5)
types of outcomes; and (6) study results according to PRISMA guidelines. This process
was performed separately by two independent reviewers and then compared to ensure the
accuracy of the information.
Quiality assessment

The risk-of-bias tool developed by Cochrane Collaboration was used to assess all the
included studies. Six categories of bias, including selection bias, performance bias,
detection bias, attrition bias, reporting bias, and other bias which did not fit into any of
the above categories, were assessed. Two independent reviewers rated each item of bias
for all the included studies. Their results were compared, and disagreement was resolved
through discussion until a consensus was reached.

Data synthesis and meta-analysis

Studies which included a comparison group were meta-analyzed. However, to do
this, a minimum of three studies with the same outcome was required. Since different
depression scales were used in different studies, the standardized mean difference (SMD)
was adopted for the meta-analysis of the effect of gigong on depression. For other
outcomes, mean differences were used. Publication bias was tested using Egger’s
regression. If the p-value was less than 0.1 in the two-tailed test, the outcome was not

included in the meta-analysis. If the p-value was larger than 0.1, a meta-analysis was

52



conducted. Review Manager 5.3, developed by the Cochrane Collaboration (2014), was
used to analyze the results of studies included in the meta-analysis. Heterogeneity was
tested and 12 was reported. A random-effect model was used for heterogeneity (p < 0.05),
while a fixed-effects model was used when heterogeneity was not significant (p > 0.05)

(L. Zhou et al., 2019).

2.9.2.3 Results

Search results

Based on our proposed keywords, a total of 1,029 articles were identified from the
databases. After the initial screening of the titles and abstracts, both reviewers identified
90 articles that were potentially suitable to be included in this review. During full-text
screening, we found 57 studies without any measurement of depression, eight studies
without mention of any mechanism, six studies that adopted qualitative methods, three
studies that were protocols, two studies not in English, one study that did not use gigong
as the intervention, and one study that used external gigong as the intervention. Hence,
these studies were excluded. After assessing the full text of the remaining articles, it was
found that 9 studies were eligible according to our selection criteria listed earlier (Figure

7).
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Figure 7. PRISMA flow diagram.
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Among the included studies, the sample size varied from 24 to 116 participants.

Participants were adults, ranging from 18 to 84 years of age. Regarding the target
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population, five studies used healthy subjects, two studies used patients with depression,
one study used patients with breast cancer, and one used adults with hypertension. Only
one study used patients with major depressive disorder as subjects, and they were already
taking escitalopram. The types of gigong intervention varied across the included studies.
Eight Section Brocades (or Baduanjin) was used in two studies, whereas the remaining
seven studies used seven different interventions: Yi Jin Ten-Section Brocades, Tai Chi,
Chan Ming Gong, self-healing gigong, Guolin New Qigong, Guolin Qigong, and
Laughing Qigong. For the control group, four studies used waitlist control, two studies
used a newspaper reading program, one study used a health education program, one used

conventional exercise, and one used treatment as usual.

Effect of gigong on depression

Among the nine included studies, depression was found to have improved in five studies,
while no change was observed in the remaining four studies. Two studies were excluded
from the meta-analysis due to insufficient information on the scores of depression. For
the remaining studies, meta-analysis was performed to detect the effect of gigong on
depression, and a small to medium significant effect was found (SMD = -0.27, p < 0.05,

12 = 27%; see Fig.2). Self-reported scales including the Geriatric Depression Scale, Center
for Epidemiologic Studies Depression Scale, Depression Anxiety and Stress Scales,
Hamilton Depression Rating Score, and Zung Self-Rating Depression Scale were used in

the included studies.
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Tsang 2013a 752 418 21 1029 3.65 17 6.6% -0.69 [-1.35,-0.03]
Chow 2012 2.94 369 34 645 636 3 11.4% -0.68 [-1.18,-0.17] TN
Laveretsky 2011 51 35 33 6.7 44 35 12.4% -0.40 [-0.88, 0.08] R
Liz014 v 91 46 407 11 55 18.3% -0.35[-0.75, 0.04] o |
Hsieh 2007 491 449 33 569 435 33 12.2% -0.17 [-0.66, 0.31] Y
Tsang 2013b 431 3.33 61 476 3.52 55 21.5% -0.13 [F0.50, 0.23) 8=
Chen 2013 12.3 8.2 49 116 8.1 46 17.6% 0.09 [-0.32, 0.49] =
Total (95% Cl) 277 272 100.0% -0.27 [-0.44, -0.10] &
Heterogeneity: Chi*= 8.16, df= 6 (P =0.23); F=27% 1_4 52 5 é

Test for overall effect. Z=3.13 (P =0.002)

Figure 8. Forest plot of depression.
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Neuroendocrine: The Hypothalamic—Pituitary—Adrenal (HPA) axis

The HPA axis and the cortisol level were investigated in six studies. For the cortisol
analysis, five studies collected salivary samples and one study collected urine samples.
Three studies found significantly lower cortisol levels for the experimental group than the
control group during post-assessment (Chan et al., 2013; Y. W. Y. Chow, Dorcas, & Siu,
2012; Hsieh, Chang, Tsai, & Wu, 2015). In addition, two of the studies showed a
significant reduction in depression in the gigong group compared to baseline (Chan et al.,
2013; Hsieh et al., 2015), while Y. W. Y. Chow et al. (2012) showed a decrease in
depression which was statistically insignificant (p = 0.053). Further, for the experimental
group, Chow et al. showed significantly lower cortisol levels during follow-up

assessment (p < 0.001).

On the other hand, three studies found no significant differences in cortisol between
groups across all assessment time points (Z. Chen et al., 2013; B. M. Cheung et al., 2005;
H. Tsang et al., 2013). However, while one study also found no change in depression,
two studies found that there was a significant decrease in depression from midpoint to
post-assessment. Meta-analysis was performed on the cortisol levels and no significant

effect was found (SMD =-0.12, p = 0.59, 12 = 64%)).
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Cheung 2005 1151 1098 14 5.6 7.35 16 18.4% 0.62[0.11,1.36]

Chow 2012 2,656.01 898.28 34 2636.05 1,163.26 31 265% 0.02 [-0.47,0.51]
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Figure 8. Forest plot of cortisol.
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Neuroendocrine: Renin—-Angiotensin System (RAS)

Aldosterone and renin levels were evaluated in one study (B. M. Cheung et al.,
2005). B. M. Cheung et al. (2005) showed no significant difference in aldosterone
between the two groups. However, renin was reported to have decreased significantly for
both the experimental and control groups. For the symptoms of depression, no significant

difference between the two groups was observed.

Neurotransmitters: Serotonin

Serotonin levels were investigated in one study (H. Tsang et al., 2013). While H.
Tsang et al. (2013) found a significant decrease in depression at post-assessment, they
found no significant difference in serotonin compared to baseline, and no group by time
interaction effect was observed. Table 2 summarizes the results of the neuroendocrine

outcomes of the included studies.
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Table 2

Summary of the Neuroendocrine Mechanism of Qigong

Author Study Participants Sample Intervention Depression Results
(Year) design Size
Chan et RCT University  EG:18/CG:16 Self- Significant
al., students Healing reduction in
(2013) Qigong salivary
(10week; cortisol
twice per from week
week; 60 1 to week
mins) 10 in the
qigong
group while
no
statistically
change in
the control
group
Chen RCT Breast EG:49/CG:46  Guolin New No
et al., cancer Qigong(5-6 significant
(2013) patients weeks;5 differences
times per between
week;40mins) groups for
cortisol
circadian
slope and
cortisol
awakening
responses
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Table 2 (Continued)

Summary of the Neuroendocrine Mechanism of Qigong

Author Study Participants Sample Intervention Control  Depression Outcome Results
(Year) design Size scales measures
Cheung RCT Adult with  EG:47/CG:41 Guolin Conventional BDI 1.  Urine 1. No
et al., essential Qigong (16 exercise cortisol significant
(2005) hypertension weeks; 2. Aldosterone difference in
twice per 3. Renin cortisol and
week in the aldosterone
first 4 2. Renin
weeks, then decreased
was held significantly
monthly;120 in both
mins) groups
Chow RCT Healthy  EG:34/CG:31 Chan Mi Waitlist DASS-21 1. Salivary 1. Inweek 8 &
et al., adults Gong (8 control cortisol 12, qigong
(2012) weeks under group had
instructor’s lower
supervision cortisol
and 4 weeks levels than
practice at control
home; once a group
week; 90
mins)
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Table 2 (Continued)

Summary of the Neuroendocrine Mechanism of Qigong

Author Study Participants Sample Intervention Control  Depression Outcome Results
(Year) design Size scales measures
Hsieh Quasi Elder EG:32/CG:30  Laughing Treatment GDS 1. Salivary 1. Experimental
et al. Experimental Qigong (4 as usual cortisol group
(2015) weeks; twice showed
per week; lower
50-60mins) cortisol level

compare to
the control.
However, no
significant
changes in
cortisol
levels for
participants
in the
experimental
group while
there was a
significant
increase  in
cortisol
levels
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Table 2 (Continued)

Summary of the Neuroendocrine Mechanism of Qigong

Outcome
measures

Author Study Participants Sample Intervention Control  Depression
(Year) design Size scales

Results

Tsang RCT Depressed Saliva Eight-
et al., elders with EG:13/CG:11 Section reading and cortisol
(2013b) chronic Blood Brocades (12 discussion 2. Blood
illness EG:14/CG:16 weeks; 3 program serotonin
times per
week; 45
mins)

Newspaper GDS 1. Salivary

Across-time
change in
cortisol was
not
significant
between
groups
For the
blood
serotonin
level, the
group X
time
interaction
effect was
not
significant

EG, experimental group; CG, control group; GDS, Geriatric Depression Scale; DASS-21, Depression Anxiety, Stress Scales; CES-D,

Center for Epidemiologic Studies Depression Scale; BDI, Beck Depression Inventory.
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Autonomic nervous system (ANS)

Blood pressure was evaluated in four studies. One study found that both systolic and
diastolic blood pressure were significantly lower in the experimental group compared to
the control group after gigong intervention (Y. W. Y. Chow et al., 2012). Two studies
found no significant differences between groups or time (R. Li et al., 2014; Tsang, Lee,
Au, Wong, & Lai, 2013). All four of the studies that evaluated blood pressure showed no

significant difference between or within groups for depression.

Among the two studies which did show significant differences in blood pressure,
both showed no significant differences in depression (B. M. Cheung et al., 2005; Y. W. Y.
Chow et al., 2012). Two studies showed no significant difference in either blood pressure
or depression across time (R. Li et al., 2014; H. W. H. Tsang et al., 2013). Meta-analysis
was performed on the studies relating to blood pressure and showed a large and
significant effect of gigong interventions on reducing diastolic blood pressure (SMD = -
1.64, p < 0.05, 12 = 31%); see Fig.4). However, the effect of gigong on systolic blood

pressure was not statistically significant (SMD = -0.06, p = 0.78, 12 = 75%).
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cheung 2005 871 77 47 8B 741 292% 1.10[1.97,4.17] -

Chow 2012 7079 7.86 34 7381 574 31 249% -3.02[6.35 0.31] -

Li 2014 723 89 46 748 B9 55 27.7% -260[575 055 S

Tsang 2013b 7282 11.21 81 7552 1011 55 183% -2.70[-6.58,1.18]

Total (95% Cl) 188 182 100.0% -1.64[-3.30, 0.02] -
Heterogeneity: Chi*= 4.36, df= 3 (P = 0.23); F= 31% =

-10 -5 0 5

Testfor overall effect. 2= 1.94 (P = 0.05) Favours [experimental] Favours [control]

Figure 9. Forest plot of diastolic blood pressure.
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Heart rate was assessed in three studies, and heart-rate variability was assessed in one
study. For heart rate, one out of the three studies found significantly lower heart rates at
post-assessment (Payne, Fiering, Leiter, Zava, & Crane-Godreau, 2017) and one study
found a significant group by time interaction effect (H. W. H. Tsang et al., 2013). The
remaining study found no significant effect on heart rate (Y. W. Y. Chow et al., 2012).
All of these three studies found no significant differences in depression between groups
and times. This meant that one study (Y. W. Y. Chow et al., 2012) showed no significant
change in either heart rate or depression. The study that assessed heart-rate variability
found no significant changes (R. Li et al., 2014). Moreover, the same study showed no
significant difference in depression between groups. There were enough studies to
perform a meta-analysis on heart rate. Unfortunately, after Egger’s regression test, studies
that involved heart rate showed publication bias (p < 0.1). As a result, meta-analysis was

not performed for this outcome.

Immune system

C-reactive protein (CRP) was evaluated in two studies (Lavretsky et al., 2011; Payne
etal., 2017), and Immunoglobin A (IgA) was evaluated in one study (Chan et al., 2013).
For CRP, Lavretsky et al. (2011) found a significant between-group difference, while
Payne et al. (2017) found a significant difference over time. Lavretsky et al. (2011) also

showed significant between-group differences in CRP and depression.

Immunoglobulin A was evaluated in one study (Chan et al., 2013). Chan et al. (2013)
showed that the gigong group had a significant increase in IgA at both midpoint

assessment (p = 0.018) and post-assessment (p = 0.018) compared to pre-assessment.
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While the control group showed an increase in IgA level, this increase was not significant.
The research also observed a significant reduction in depression in the gigong group
compared to baseline. This study showed that gigong provoked a significant increase in a

mucosal immune marker.

Metabolic system

Cholesterol and triglycerides were evaluated in two studies. One study found a
significant decrease in cholesterol but not in triglycerides at post-assessment. In addition,
no significant effect was reported for depression (B. M. Cheung et al., 2005). Another
study, R. Li et al. (2014), found no significant difference for either cholesterol and

triglycerides or depression.

One study looked at blood lipid levels (R. Li et al., 2014) and found no significant
change at post-assessment. This study also found no significant difference in depression
between groups. Lipoproteins (LDL & HDL) were investigated in two studies. Both
studies found no significant difference between groups over time (B. M. Cheung et al.,
2005; R. Li et al., 2014). However, Cheung et al. found a significant difference for HDL
at post-assessment compared to baseline. Both studies reported no significant difference
for depression. Table 3 summarizes the results for the physiological outcomes of the

included studies.
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Table 3

Summary of the Physiological Mechanism of Qigong

Author  Study Participants  Sample Size Intervention Control Depression Outcome measures Results

(Year) Design scales

Chanet RCT  University EG:18/CG:16 Self-Healing Waitlist DASS-21 1. Immunoglobin 1. Qigong group

al., students Qigong (10week; control A showed a

(2013) twice per week; significant

60 mins) increase in

secretion of
salivary IgA at
post-
assessment and
follow-up
assessment

Chow RCT Healthy @ EG:34/CG:31 Chan Mi Gong  Waitlist DASS-21 1. Blood Qigong group

et al adults (8 weeks under  control pressure had

(2012) instructor’s 2. Heartrate significantly

supervision and
4 weeks practice
at home; once a
week; 90 mins)

lower systolic
blood pressure
and diastolic
blood pressure
than the control

group
No group
difference  on
heart rate
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Table 3 (Continued)

Summary of the Physiological Mechanism of Qigong

Author  Study  Participants  Sample Intervention Control Depression  Outcome measures Results
(Year) Design Size scales
Cheung RCT  Adultwith EG:47/C Guolin Qigong (16 Conventional DASS-21 1. Blood pressure Both systolic and
et al essential G:41 weeks; twice per exercise 2. Heartrate diastolic ~ blood
(2005) hypertension week in the first 4 3. Total pressure

weeks, then was cholesterol decreased

held monthly;120 4. Triglycerides significantly  in

mins) 5. LDL both groups at
6. HDL post assessment

Heart rate was
significantly
lower for both
groups at post
assessment
compare to
baseline

Total cholesterol
was decreased
significantly  in
both groups at
post assessment
No significant
difference was
found in
Tiglycerides,
LDL and HDL
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Table 3 (Continued)

Summary of the Physiological Mechanism of Qigong

Author Study Participants Sample Size  Intervention  Control  Depression Outcome measures Results
(Year) Design scales
Laveretsky RCT  Elder with EG:33/CG:35 Tai chi (10 Health HDRS 1. C-reactive Experimental
et al., major weeks; once education protein (CRP) group had
(2011) depressive per week; program significant
disorder 120mins) decreased in
CRP compare
to control
Li et al., RCT Healthy  EG:46/CG:55  Baduanjin Waitlist SDS 1. Blood pressure No significant
(2014) adults (16 weeks; 3 control 2. Heart rate change  was
times per variability found in blood
week; 30-60 (HRV) pressure,
mins) 3. Rate pressure HRV, vital
product capacity and
4. Total blood lipid
cholesterol index
(TC)
5. Triglyceride
(TG)
6. Low-density
lipoprotein
(LDL)
7. High-density
lipoprotein
(HDL)
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Table 3 (Continued)

Summary of the Physiological Mechanism of Qigong

Author Study Participants Sample Size Intervention Control Depression ~ Outcome Results
(Year) Design scales measures
Tsanget RCT Elders EG:61/CG:55  YilJin Ten- Newspaper GDS 1. Hear 1. Significant group
al. Section reading rate x time interaction
(2013a) Brocades (12 2. Blood effect on resting
weeks; twice pressur heart rate
per week; 60 e 2. For blood
mins) 3. Forced pressure, forced
vital vital capacity and
capacit forced expiratory
y volume, no
4. Forced significant
expirato difference  was
ry observed
volume
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Psychological outcomes

Self-concept and self-efficacy were assessed in one study. (H. Tsang et al., 2013)
studied the change in self-concept before and after the intervention and found significant
group x time effects of some categories under self-concept. The experimental group
experienced lower self-concept in their leisure life during midpoint assessment. During
the post-assessment, the experimental group showed enhancement of self-concept of
physical well-being. For self-efficacy, Tsang found that the experimental group had
significantly higher levels of self-efficacy at midpoint assessment than the control group
(p <0.025). A significant difference was also found in the post-assessment period (p <
0.05). At the same time, this study showed a significant decrease in depression for the
experimental group at midpoint and post-assessment. Further analysis showed that
depression was significantly negatively correlated with self-efficacy. Linear regression
showed that the change in self-efficacy was able to explain the change in reported
depression symptoms. Table 4 summarizes the results for the psychological outcomes of

the included studies.
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Table 4

Summary of the Psychological Mechanism of Qigong

Author Study  Participants ~ Sample Size Intervention Control Depression  Outcome Results
(Year) Design scales measures
Tsanget RCT Depressed  EC:20/CG:17 Eight-Section Newspaper GDS 1. Self- Significant
al. elders with Brocades (12 reading and effic group x time
(2013b) chronic weeks; 3 times  discussion acy interaction
illness per week; 45 program 2. Self- effects on self-
mins) conc efficacy and
ept some categories

under self-
concept

73



Risk of bias of the included studies

Risk-of-bias assessment tools based on Cochrane standards were used by two
reviewers to evaluate the quality of the included studies. All of the included studies had a
high risk of performance bias (Figure 10). Participants were able to identify which groups
they belonged to, and this may have affected the results of the studies. In addition, over
half of the included studies were rated as having unknown or high risks in the categories

of allocation concealment and incomplete outcome data.
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Figure 10. Summary of risk of bias.
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2.9.2.4 Discussion

In this review, participants in the included studies were mostly characterized by
mild depressive mood. As shown in the meta-analysis, gigong is effective in reducing the
symptoms of depression, based on the meta-analytical results of seven studies under
intensive review. Although the number of weeks of practicing gigong and the duration of
sessions were quite different in the included studies, participants generally showed
improvement when they practiced gigong twice a week or more. This is, to date, the most
evidenced-based conclusion on the anti-depressive effects of gigong. At the same time,
this review has further advanced our understanding of the therapeutic application of
gigong by looking into the causes and mechanisms that may explain this effect of gigong,
based on existing studies. To summarize, the most valid neurophysiological mechanism
is that qigong reduces depression by regulating the autonomic nervous system,
specifically by up-regulating the parasympathetic nervous system. Although our
conclusions around the autonomic nervous system are based only on blood pressure,
which is one of its main indicators (Erdogan et al., 2011), a significant effect was
identified, as illustrated in Figure 11. On the other hand, the effect of gigong on the HPA
axis remains unclear. While meta-analysis shows no significant effect, there is evidence
that gigong can reduce saliva cortisol level (Ponzio et al., 2015), and depression is related
to the hyperactivity of the HPA axis (Lamers et al., 2013). This meta-analysis cannot
provide evidence to confirm the HPA theory, perhaps due to the small number of

available studies.

Several outcomes did not meet the criteria to be included in the meta-analysis.

However, these outcomes may also be indicators of the possible neurophysiological or
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psychological pathways that can explain how gigong leads to the alleviation of
depression. Meta-analysis could not be performed on outcomes relating to the immune
system due to the limited number of available studies, and therefore the immune system
theory could not be supported. Even for some of the outcomes that were eligible for
meta-analysis, only a few studies had investigated the particular outcome. As a result,
there are pathways requiring further investigation; these are proposed and summarized by
dotted lines in Figure 11. One possible mechanism is that gigong may be able to boost the
immune system and thus reduce the level of C-reactive protein (CRP), which, again, will
lead to a decrease in depression. This is consistent with previous studies showing CRP to
be linked to depression (Au, Smith, Gariépy, & Schmitz, 2014) and demonstrating a
significant reduction in CRP after gigong intervention (Oh et al., 2012). Last but not least,
gigong is essentially a mind-body exercise, and it may help to increase psychological
wellbeing by helping individuals develop positive thinking patterns. This may lead to an
increase in self-concept and self-efficacy and a decrease in perceived stress. The result of

this will be a decrease in depression.
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Figure 11. Summary of possible anti-depressive mechanisms of gigong.
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There are several limitations to this meta-analytical a limited number of RCTs were
included. RCTs provide the highest level of evidence, which is necessary for evidence-
based practice. If more RCTs were available, the evidence on the underlying mechanisms
of gigong on depression would be more solid and valid. Second, studies included in this
review used different populations with depressive mood. As a result, it is difficult to
conclude if the mechanism is related to depression other confounding factors.
Furthermore, studies in this line of research used different types of outcome measures,
which made meta-analysis difficult. In addition, the types of gigong used varied across
studies. This makes it difficult for researchers to make recommendations on the type of
gigong that would be the most beneficial for people with depression. Finally, no study
examined the neurological mechanism of gigong on depression. Therefore, the way that
our brain perceives and reacts to gigong and the changes that occur in the brain remain
unknown. Regarding the quality of the existing RCTs, there is much room for
improvement. Blinding of participants and personnel may be difficult due to the nature of
the intervention. However, other categories, such as allocation concealment and
incomplete outcome data, could be improved by providing more details of the process of

the research.

Looking ahead, more research efforts should be directed towards exploring the anti-
depressive mechanism of gigong. Future studies can be structured as RCTs with higher
design quality to explore the pathways that have been proposed in this review but not
confirmed. There is a need to investigate the effectiveness of different types of gigong
and its mechanisms. In addition, future studies can make use of more advanced

technologies to look at the neurological mechanism of gigong. For example, changes in
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brainwaves may be studied by electroencephalogram (EEG) and event-related potential
(ERP), and the corresponding brain areas that are activated by gigong practice may be
studied by fMRI. If researchers can put together a more complete picture of the anti-
depressive mechanism of gigong, we may have more evidence to inform clinicians about
effective practice in different clinical settings. This would be especially valuable because
gigong is a low-cost treatment where it is very easy to get patients engaged. Moreover, it
does not create any of the side effects caused by current medication (Zou, Yeung, et al.,
2018). Most importantly, if gigong, unlike antidepressants (Licht et al., 2009), can help
individuals reduce depression without increasing the risk for hypertension, it could be
used as a safe alternative and/or adjunctive treatment for depression. In any case, based
on the results of this study, gigong can be promoted as a preventive intervention so that
members of the public can practice it and, in doing so, reduce their risk of clinical

depression and other chronic diseases such as hypertension.

2.9.2.5 Conclusion

This meta-analytical review has further unraveled the biological underpinnings of
the effects of gigong on those with depressive symptoms by providing evidence that
establishes its effects on reducing depression through activating the parasympathetic
nervous system. Other possible pathways are also proposed but need to be evaluated
further in future research. Finally, more research is needed to provide solid evidence for
the anti-depressive effects of gigong so that clinicians will be able to utilize gigong

practice as a treatment in clinical settings.
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2.10 Possible Mechanisms on anxiety

Although depression and anxiety have many commonalities, some unique
anxiety-related mechanisms of gigong practice can be suggested. One possible
mechanism of gigong is that it enhances cognitive processing and improves affect
regulation. Specifically, by focusing on the breath and body sensation, practicing
mindfulness exercise may increase one’s interoceptive awareness. Interoceptive
awareness refers to the ability to perceive internal physiological sensations of the body
(Neukirch, Reid, & Shires, 2018). It has been argued that this can help to suppress
aversive thoughts and impulses. This autonomic process helps restore homeostasis and
generate adaptive insights (Yeung et al., 2018). For example, those who practice gigong
learn to perceive stressful conditions in a positive way, which leads to lowered stress
sensitization (van Dam, 2020). One study found a significant improvement in

interoceptive awareness after mindfulness practice (Mehling et al., 2018).

Researchers also propose neurophysiological mechanisms. It is well-known that
both the amygdala and the hippocampus are involved in processing emotion. They
interact with each other and translate emotion into different outcomes (Yang & Wang,
2017). Dysfunction of the amygdala and hippocampus has been observed in stress-
induced neuropsychiatric disorders, including anxiety (Xin Zhang et al., 2018).
Specifically, an increase in the volume of the amygdala and a reduction in the volume of
the hippocampus is observed when experiencing moderate to severe stress (Yeung et al.,
2018). The amygdala is responsible for the emotions of anxiety, and deactivation of the

amygdala was observed after a mindfulness-based stress-reduction program (Penelope
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Klein, Picard, Baumgarden, & Schneider, 2017). Research has found that the gray-matter

density in the hippocampus is enhanced after mindfulness training (Yeung et al., 2018).

Another physiological response of stress that occurs alongside the amygdala’s
response is the hyperactivity of the HPA axis. When people are exposed to stressful
situations, significant activation of the HPA axis and synthesis of stress hormones are
observed (Xin Zhang et al., 2018). Prolonged exposure to stress leads to hyperactivation
of the HPA axis and a high level of glucocorticoids, which can result in structural and
functional disruption in the amygdala. At the same time, the amygdala can strengthen the
HPA activity through direct projections to the paraventricular nucleus of the
hypothalamus (PVN), which controls the HPA axis. An excited amygdala triggers the
hypothalamus to activate the pituitary gland, which secretes the adrenocorticotropic
hormone. This then stimulates the adrenal cortex to produce cortisol. The release of
cortisol is followed by various responses, including increased blood pressure and blood
sugar levels, the conversion of fatty acids into energy, and suppression of the immune
system. Simultaneously, stress activates the sympathetic nervous system to stimulate the
adrenal medulla. This produces catecholamine hormones such as adrenaline (epinephrine)

or noradrenaline (norepinephrine).

Practicing mindfulness exercise may result in a lasting reduction in the intensity
of these stress responses. It has frequently been argued that gigong is effective in
regulating the HPA axis. A study found that stress-related endogenous chemicals such as
norepinephrine and cortisol are reduced after practicing gigong (Griffith et al., 2008).
Practicing gigong could alter the autonomic nervous system (ANS) and the endocrine

system, which has the effect of stabilizing mood and restoring homeostasis (C.-W. Wang
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et al., 2014). Evidence has also been provided by research on meditation, which is an
important element in practicing mind-body exercise (mindful exercise). One study
provides evidence that mindfulness meditation might alter the HPA axis by activating the
parasympathetic nervous system and counter-activating the sympathetic nervous system.
This helps to reduce stress responses and consequently decreases stress-associated mood
symptoms (Yeung et al., 2018). Moreover, regular meditation can result in lower stress

levels, increased well-being, and even lowered blood pressure and resting heart rate.

The polyvagal theory proposed that autonomic regulation and respiratory sinus
arrhythmia (RSA), which is indicated by heart-rate variability in the high-frequency
spectrum (HF-HRV), are linked to anxiety disorders (Pittig, Arch, Lam, & Craske, 2013;
Porges, 2007). Healthy people can adapt to environmental demands and react accordingly.
This helps to maintain emotional stability. However, people with anxiety disorders often
show difficulties in inhibiting anxious responses in non-threatening situations. It is
generally considered that HF-HRV is one of the major outputs of the parasympathetic
nervous system, and as a result, it may serve as an important implication of the
adaptability and regulatory ability of an individual. It has been suggested that a decreased
HF-HRV is associated with less flexibility in responding to the environment. A study
found that all anxiety-disorder patients showed significantly lower HRV than healthy
adults (Pittig et al., 2013). A meta-analysis supported this finding and found a small to
moderate effect size (Chalmers, Quintana, Abbott, & Kemp, 2014). On the other hand,
research on gigong found a significant improvement in heart-rate variability, including
higher values of SDNN, low frequency, high frequency, and total power, for the gigong

group compared to the control group (M.-Y. Chang, 2015). Another study suggested that
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the time-domain parameters, particularly the standard deviation of the normal-to-normal
intervals (SDNN) and root mean square of successive differences (RMSSD) have a
higher association with psychological outcomes than the frequency-domain parameters
(Chuang, Kao, Lee, & Chang, 2018). The change of heart-rate variability after practicing
gigong provides evidence that gigong may help to regulate the autonomic nervous system
through adjusting the parasympathetic nervous system and simultaneously stabilizing the

sympathetic nervous system.

2.11 Rationale of the Study

The results from the two systematic reviews on gigong provide compelling
evidence that gigong is effective in improving psychological health. Due to the increasing
popularity of mindful exercise for the past decade, there is an increase in the number of
research studies evaluating its impact on health outcomes when used as an intervention.
Nevertheless, yoga remains more commonly practiced than gigong by the general public.
Even though gigong is a type of mindful exercise originating in China, existing research
efforts on gigong have mainly been performed in western countries. More importantly,
the quality of these research studies might not be up to standards, necessitating further
research with more stringent attention to suitable protocols. Looking at another area,
gigong was found to help regulate emotion by activating the parasympathetic nervous
system, mostly via the reduction of blood pressure. Although recent studies have

investigated the effect of gigong on the HPA axis, the results are still inconclusive.

Since an increasing number of ethnic minorities are choosing to live in Hong

Kong, the problem of language anxiety needs to be addressed, as it affects many aspects
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of their lives, especially for ethnic-minority students. At schools, many effort has been
made on increasing their Chinese competencies, hoping it can reduce students’ language
anxiety. However, not much support has been provided on the coping skills of the
negative emotions arise during the language learning process. As there are evidence that
mindful exercise is helpful in coping with negative emotions, practicing mindful exercise
may help to alleviate language anxiety which is a specific type of anxiety. Hopefully, this
will lead to better academic performance, which is critical for future career development.
This study uses gigong as an intervention, since the research is conducted in Hong Kong
and aims to examines an issue that is heavily rooted in Chinese culture. Most importantly,
its efficacy on children needs to be investigated so that an additional option of
intervention can be explored by healthcare professionals. There are several reasons that
Baduanjin was selected as the form of gigong to be used in this study. Based on the above
literature, several limitations of existing research on Baduanjin are identified. First,
although Baduanjin has been applied to various populations, no study could be identified
in using Baduanjin intervention among children. Baduanjin is mostly provided as an
intervention for adults. Since Baduanjin is easy to learn and practice, it is likely to apply
to a child population as well. Second, current research on the effectiveness of Baduanjin
on alleviating anxiety symptoms is inconclusive. While some of the studies found a
significant reduction in anxiety after gigong intervention, others could not identify any
differences between the groups. Furthermore, reviews and meta-analyses provide
inconsistent results. It should also be noted that no research has been done using
Baduanjin as an intervention to reduce foreign-language anxiety, which is a problem

faced by the students of ethnic minorities in Hong Kong. Last, the mechanisms of gigong
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remain unclear and are still waiting to be unraveled. More research should be conducted
to examine the mechanisms of gigong so that stronger evidence can be provided for

clinical practice.

2.12 Hypotheses

Hypothesis 1 (Referring to Objective 2)

la. Compared to the baseline, participants’ saliva cortisol level will decrease
significantly after the gigong intervention. In addition, participants in the intervention

group will have a lower cortisol level compared to the control group.

1b.  Compared to the baseline, participants’ heart-rate variability will increase
significantly after the gigong intervention. In addition, participants in the intervention

group will display an increase in heart-rate variability compared to the control group

1c. Compared to the baseline, participants’ blood pressure and heart rate will decrease
significantly after the gigong intervention. In addition, participants in the intervention

group will have lower blood pressure and heart rate compared to the control group.

Hypothesis 2 (Referring to Objective 3)

2a.  After the gigong intervention, participants’ levels of foreign-language anxiety will
drop. In addition, participants in the intervention group will experience lower foreign-

language anxiety than the participants in the control group.
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2b.  After the gigong intervention, participants’ Chinese academic achievement will
improve. In addition, participants in the intervention group will have greater

improvement of foreign language achievement than participants in the control group.
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Chapter 3: Methodology

3.1 Research Design

This study was a randomized controlled trial comparing foreign-language anxiety
levels of a 10-week gigong group with those of a control group. The independent variable
was the gigong intervention. The mediating variables were the neuroendocrine and
physiological responses after doing gigong. The primary outcome variable was foreign-
language anxiety and the secondary outcome variable was the Chinese academic
achievement of NCS students. This study was approved by the Human Subjects Ethics
Committee from The Hong Kong Polytechnic University (application number

HSEARS20180122001).

3.2 Setting and Participants

G*Power 3.1 was used to calculate the required sample size for this study (Faul,
Erdfelder, Lang, & Buchner, 2007). In order to detect a medium effect (f = 0.25) for
repeated measures ANOVA, at a = 0.05 and power = 0.80, the suggested number of
participants was 44. Assuming a 20% dropout rate, a total number of 55 participants
needed to be recruited. Convenience sampling was used to identify participants. NCS
students who showed interest in this study were invited. Potential participants were
identified using the inclusion and exclusion criteria. For the inclusion criteria, NCS
students who were studying in primary four to primary six were eligible to participate in
this study. In addition, they should not have participated in similar programs previously
or currently. For the exclusion criteria, NCS students who had special educational needs

or physical disabilities were not to be included.
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3.3 Intervention

Based on the literature review on using similar intervention (e.g. yoga) on
students, the results of the systematic review conducted and the feasibility of the
implementation, a 10-week Baduanjin gigong intervention was adopted in this study. A
total of 10 sessions were offered to the participants with 45 minutes per session per week.
Baduanjin was selected as a type of gigong that is easy to learn and memorize. It is a
mind-body exercise with low to moderate intensity. In this study, Baduanjin gigong
consists of eight slow and relaxing movements, in addition to one starting and one ending
pose. To complete a full set of Baduanjin gigong, approximately 15-20 minutes were
needed. The exercise involved movements that stretched participants’ spine and limbs as
well as strengthening their muscles. The eight movements of Baduanjin and descriptions

of each movement are as follows:

(1) Prop Up the Sky with Both Hands to Regulate the Triple Warmer (Fi T K = ££)

Separate the feet and set them at shoulder distance apart. Bring both hands out in front of
the abdomen, with palms facing upward, keeping the left and right hand a distance of one
fist apart from each other. Interlace the fingers and slowly move the palms upward to
chest-height. Here, rotate the palms inward by 180 degrees and continue to raise the
palms to the sky. After straightening both hands to the sky, pause for a moment, then

separate the hands, letting each one open out to the side, and lower them slowly.

(2) Draw a Bow on Both Sides like Shooting a Vulture (4558 = {5 HE)
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Broaden the stance so that the feet are further than shoulder-width apart. Cross the hands
over the chest, then extend the arms as if drawing back a bowstring, imagining that there
is an arrow pointing outward. Turn your gaze toward the direction of the arrow. Stay in
this position for a moment, then return the gaze to the front. Now change sides,

performing the same motions but with the opposite arms.

(3) Raise Single Arm to Regulate Spleen and Stomach (FEHEHH & 75 EE22)

Return the feet to a position where they are shoulder-width apart. Place both hands in a
loose cupping posture in front of the abdomen. Next, separate the left hand and right hand
so that the left hand pushes up towards the sky while right hand descends and pushes

down towards the ground. Stay in this position for a moment, then change sides.

(4) Look Back to Treat Five Strains and Seven Impairments (7155 {51 F &)

Open both hands out to the side, and while doing so, turn the head and neck to one side.
Note that the torso must stay centered and facing forward while the head and gaze are
turned towards the back. Stay in this position for a moment, then turn the head and neck

back to face forward. Repeat on the opposite side.

(5) Sway Head and Buttocks to Expel Heart-Fire (#5888 Z/00K)

Broaden the stance so that the feet are further than shoulder-width apart. Let both hands
rest lightly on the thigh for balance. Then, using the upper body, make a circular
movement from right to left. When the body reaches the left side, the right leg will be

straight and the left leg will be bent. Return to a neutral position, then change sides. The
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degree of circular movement can be adjusted depending on the individual’s ability and

flexibility.

(6) Pull Toes with Both Hands to Reinforce Kidney and Waist ({4 22 /& [& & %)

Reach both hands to the sky, then slowly lower them, making contact with the body and
applying pressure to massage the back, the waist, and the back of the thigh. Continue
down to the feet. When the hands touch the feet, look forward and straighten both hands
to the front. Slowly draw the body upwards and stand up straight. Throughout this
process, keep the legs straight. It does not matter if the feet cannot be touched. Try to

reach down as far as possible.

(7) Clench Fists and Look with Eyes Wide Open to Build Up Strength and Stamina (}&==
REBRTD)
Make both hands into fists and place them on either side of the waist. Slowly extend one

fist outward into a punch, ensuring that the gaze follows the fist constantly. Stay in this

position for a moment, then return the fist to the side of the waist and change sides.

(8) Rise and Fall on Tiptoes to Dispel All Diseases (£7{& T HE ) H)

Place the feet close together. Rise onto tiptoes, lifting the heels. Hold this position for a

moment, then let the heels drop slowly to the ground.

When participants practiced Baduanjin in this study, both the mind and body were

adjusted to reach a soothing state. Breathing, physical postures, relaxation, and
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meditation were also practiced during the intervention. Two Baduanjin teachers were
responsible for leading the intervention. The intervention was delivered in a group format,
and there were 12 participants per class. All gigong instructors had backgrounds in
psychology and had experience in leading group activities. They were trained by a
certified Traditional Chinese Medicine (TCM) practitioner, who was an expert in health
gigong recognized by the General Administration of Sport in China, and they were
required to pass a certification examination before delivering health gigong intervention.
Throughout the practice, the gigong instructors used positive words and phrases such as
“you are doing a great job”, “great posture” and “well done” to encourage the participants.
Along with advice on technique, this helped participants to practice the gigong protocol
accurately, with good postures and movements, while maintaining a relaxed state of mind
and rhythmic breathing. A training protocol was provided for gigong instructors in order

to reduce discrepancies between instructors. The protocol is presented in Appendix 1.

In this study, Baduanjin was used as the main component of the intervention.
Additionally, during the first 5 minutes of the intervention, participants practiced
diaphragmatic breathing, which forms the foundation of all gigong techniques. Practicing
this element at the beginning helped participants to integrate it correctly into the
subsequent Baduanjin practice. Second, the participants completed some simple
stretching exercises to warm up their musculoskeletal systems. Third, participants
performed gigong for 30 minutes. Finally, the last 5 minutes were used for resting and for
the practice of visualization techniques, both of which worked to support the mindfulness
element of gigong. In the first 3 sessions, the participants learned 2-3 movements during

each session. This meant that by the 4™ session, the participants should have learned all
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the Baduanjin movements and were able to perform the full set. After this time, two to
three cycles of B were performed in each session, with guided practice on mindfulness
and rhythmic breathing at the beginning of the session, and short breaks between
successive cycles. A simple fidelity checklist was regularly used to assess the
performance of each instructor. It included items on the overall style of performing each

posture and the technical precision of each posture.

Control

Participants who were allocated to the control group continued their usual routine

at school (G. Zheng et al., 2019).

3.4 Assessments

Demographics

Data were collected on participants’ age, ethnicity, years of studying Chinese,
first language, and their own perceived ability level in the Chinese language. All of the

above were self-reported. A set of assessment forms is attached in Appendix 2.

Primary Outcome Measure — Foreign Language Classroom Anxiety Scale (FLCAS)

A 33-item self-reported scale was used to measure the anxiety level of students
when they were learning a foreign language. This scale consisted of three subscales:
communication apprehension, test anxiety, and fear of negative evaluation. Participants
provided their answers on a five-point Likert scale ranging from ‘strongly disagree’ (1) to

‘strongly agree’ (5). Higher scores indicate a higher level of anxiety. The scale generated
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possible total scores ranging from 33 to 165. Scores between 33 and 98 indicated a low
level of anxiety, and scores of 99 or above indicated a moderate or high level of anxiety
(Bouddage & Elfatihi, 2018). The Chinese version of FLCAS has been validated with a

high internal consistency of 0.908 (Kong, 2017).

Mediating variables

Saliva cortisol level

The passive drool method was used to collect saliva samples. One study
suggested that this method provides more stable readings of saliva compared with other
methods, as it collects loose saliva which has been produced by different areas of the
mouth (Dimolareva et al., 2018). Saliva collection aids were distributed to participants to
ensure smooth collection. Saliva was collected twice, once in the morning immediately
after the children arrived at school, and once in the afternoon between 2 pm and 4 pm. To
ensure that the samples were collected at the times that the researchers intended, the
collection times were scheduled within school hours. Each sample contained 0.5ml of
saliva. Samples were then transported to the Basic Science Research in the Rehabilitation
Laboratory at the Department of Rehabilitation Sciences of The Hong Kong Polytechnic
University, and stored in a freezer at a temperature of -80°C until all samples were ready
for analysis. The enzyme-linked immunosorbent assay (ELISA) was used to analyze the
cortisol level. Salivary cortisol analyses were performed in duplicate through a high-
sensitivity salivary cortisol enzyme immunoassay (Salimetrics LLC, USA). A high

cortisol level indicated a high level of anxiety, and vice versa.

Blood pressure and heart rate
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An automatic blood-pressure meter was used to measure participants’ blood
pressure and heart rate. Measurements were taken from the left arm while the participant
was in a sitting position. Both systolic blood pressure and diastolic blood pressure were

recorded.

Heart-rate variability

A CheckMyHeart handheld HRV device produced by DailyCare BioMedical Inc.,
Taiwan was used to record the heart-rate variability of the participants (S.-R. Chen,
Tseng, Kuo, & Chang, 2016; Chuang et al., 2018). It is a portable device used to record
electrocardiogram (ECG) signals. Before conducting the measurements, participants were
asked to sit in a relaxed position. One sensor was placed on the radial area of the left
forearm, while the other was placed on the right forearm. Participants were asked to
remain still to ensure that the recordings were of high quality. Each recording took 5
minutes. A total of 6 recordings could be stored in the device. After the recordings were
taken, the data was transferred to the computer program which came with the device. At
this stage, data analysis could be performed. This study used the SDNN and RMSSD of
the time-domain analysis as the parameters of HRV. SDNN refers to the standard

deviation of the normal-to-normal (NN) intervals. The SDNN reflected the overall HRV
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activity index within the time domain. It revealed the overall intensity of the autonomic
nervous activity of the participants. RMSSD, the square root of the mean squared
differences of successive NN intervals, was an indicator used to estimate the short-term
components of HRV. It reflected the beat-to-beat variance in heart rate, which is mainly
controlled by the autonomic nervous system. Higher levels of anxiety were associated

with lower SDNN and lower RMSDD.

Secondary outcome variable

Chinese academic scores

Test and examination scores that directly reflected performances in reading, writing,

listening, and speaking abilities in the Chinese language were obtained from the school.

3.5 Procedure

Since the participants of this study were children, information sheets and consent
forms were distributed to their parents. After the signed consent forms had been returned,

participants interested in the study were screened using the inclusion and exclusion
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criteria mentioned in Section 3.2. Eligible participants were each assigned a subject code
prior to randomization. Participants were then randomly assigned to either the gigong
group or the control group using the random-number generator in SPSS. To prevent bias,
this process was performed by a researcher who was not involved in this study. Simple

randomization was used so that every school had an intervention and a control group.

For the intervention group, a 10-week gigong program was implemented. All
participants were asked to fill in questionnaires at baseline, at the end of the 10-week
program, and 1 month after the program. Compensation was given to participants to
reward them for participating in this project. Researchers who conducted the assessments

were blinded to the group allocation (Figure 12).
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3.6 Data Analysis

All data were analyzed using the SPSS software (version 26). Descriptive statistics
were used to report means and frequencies for each of the measurements assessed. There
was a deliberate intention to approach the analysis with the last observation carried
forward method so that all participants who enrolled and were randomized were included
in the analysis even if they subsequently dropped out of the program. Baseline
calculations were performed separately for the intervention group and the control group
to investigate if there were any baseline differences between the groups. An independent
sample t-test was used for this purpose. P-values of < 0.05 were assumed to indicate

statistical significance throughout the analysis.

For Hypothesis 1, an independent sample one-tailed t-test was used to detect
whether there were significant differences between the intervention and control group for
each neurological measure. A two-way repeated-measures ANOVA was used to evaluate
the effect of the gigong intervention on each neurological measure at each of the three
specified time points. A post-hoc pairwise comparison was used to detect differences

between any two time-points for each group.

For Hypothesis 2, an independent sample t-test was used to detect whether there
were significant differences in foreign-language anxiety and academic achievement
between the two groups. A two-way repeated-measures ANOVA was used to observe the
effect of the gigong intervention on foreign-language anxiety and academic achievement
at each of the three specified time points. A post-hoc pairwise comparison was used to

detect differences between any two time-points for each group.
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For both Hypotheses 1 and 2, if baseline differences were detected in the outcome
variables, then a two-way repeated-measures ANCOVA was used instead. All of the
outcome measures which displayed differences between the two groups were used as

covariates.

Since paired t-tests for the intervention and the control group were conducted
simultaneously on the data relating to Chinese academic performance, cortisol levels, and
heart-rate variability, the Bonferroni correction of p-values (0.05/2 = 0.025) was used to

indicate the threshold for statistical significance.

3.7 Data-handling and record-keeping

All assessment forms containing participants’ personal information were locked in
secure cabinets. Meanwhile, electronic data were stored in a secured USB drive with
restricted access. Only the principal investigator and the co-investigators had access to

the data.
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Chapter 4: Results

A total of 50 students from primary 4 to primary 6 participated in the study. The mean
age was 10 years. Ethnicity of the participants included Indian, Indonesian, Nepalese,
Pakistani. 9 of the participants indicated themselves as mixed and 5 of them indicated
that they belonged to other ethnicities. 25 were randomized into the gigong intervention
and 25 were randomized into the control group. One student dropped out from the
primary school and was unable to continue to participate in this research. His data was
imputed using the last observation carried forward approach. A 92% attendance rate was

achieved for the gigong intervention group.

4.1 Between-group baseline comparisons

Table 5 summarizes group differences on demographics and baseline outcome measures.
There was no significant difference between the gigong group and the control group on
the age years of learning Chinese, gender, grade, father’s education, and mother’s
education. However, a significant difference on ethnicity was identified, which was
considered as a covariate in the following assessments. Independent t-test results on the
outcome measures shows that there were no significant between group differences for all

outcome measures.
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Table 5

Demographics, Outcome Measures at Baseline

| Group
Qigong | Control
Sample | (n=25) (n=25) | t-test Signif.
n Mean Mean | (df=48) | (2-
(SD) (SD) tailed)
Age 50 10.44 10.04 | 1.55 0.13
(0.96) (1.04)
Years of learning Chinese 50 5.63 6.20 -0.86 0.39
(2.52) (2.14)
Pearson
n n chi- Signif.
square
Gender Female 21 11 10 0.08 0.77
Male 29 14 15
Grade 4 15 7 8 0.13 0.94
5 17 9 8
6 18 9 9
Ethnicity Indian 2 0 2 13.22 0.02
Indonesian 2 1 1
Nepalese 3 2 1
Pakistani 29 11 18
Mixed 9 9 0
Others 5 2 3
Mean Mean | t-test Signif.
(SD) (SD)
50 (n=25) (n=25) (2-
tailed)
Foreign language classroom 50 92.16 93.72 |-0.35 0.73
anxiety scale (14.41) (16.67)
Chinese academic result 49 41.00 50.24 |-1.34 0.19
(22.63) (25.41)
Blood pressure-Systolic 50 105.12 107.64 |-0.81 0.42
(11.72) (10.13)
Blood pressure-Diastolic 50 71.20 72.64 |-0.42 0.68
(12.40) (11.95)
Heart rate 50 84.92 82.80 |0.61 0.55
(12.05) (12.56)
Cortisol (AM) 50 0.42 0.43 -1.10 0.28
(0.45) (0.34)
Cortisol (PM) 50 0.41 0.41 -0.13 0.90
(0.55) (0.47)
Heart rate variability-SDNN 47 54.24 63.60 |-0.98 0.34
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(16.20) | (42.93)

Heart rate variability-RMSSD 47 47.78 40.45 1.33 0.19
(17.79) (18.50)

4.2 Between-group post-intervention comparisons

Unfortunately, due to the outbreak of COVID-19, all schools were closed after the
post-assessment of this project. Follow-up assessments were collected 6 months after
post-assessments which was originally planned to be collected after 1 month of post-

assessment.

Pri mary outcome measures

There was no statistically significant main effect of time [F(1, 48) = 1.16, p= 0.30]
and group [F(1, 48) = 0.54, p= 0.47] for foreign language anxiety. Also, no interaction

effect was found on foreign language anxiety [F(1, 48) = 0.82, p=.40].

Mediating outcome measures

There was no statistically significant main effect of time [F(1, 48) = 0.18, p=
0.81], group [F(1, 48) = 1.18, p= 0.28], and interaction effect [F(1, 48) = 0.33, p=.72]
for systolic blood pressure. Also, no statistically significant main effect of time [F(1, 48)
=0.52, p=0.60], group [F(1, 48) = 0.01, p= 0.91], and interaction effect [F(1, 48) = 0.31,
p=.74] for diastolic blood pressure. In addition, no statistically significant main effect of
time [F(1, 48) = 0.06, p= 0.91], group [F(1, 48) = 0.12, p= 0.73], and interaction effect

[F(1, 48) = 0.31, p=.69] for heart rate.
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Independent sample t-test was used to examine between group differences for
salivary cortisol level and heart rate variability since they were collected twice only due
to the outbreak of COVID-19. There was no statistically significant improvement on
salivary cortisol in the morning t(48) = 1.11, p = .27. , however a trend of lower cortisol
level in the afternoon t(48) = -1.92, p = .06 for the gigong intervention group was
observed compare to the control group. In addition, no statistically significant differences
of SDNN t(46) = 0.14, p = 0.89. and RMSSD t(46) = 082, p = 0.41. could be identified

between gigong and control group.

Secondary outcome measures

There were no between group differences at post-assessment, t(47) = -1.13, p

=.26.

Table 6

Comparisons of Post-assessment between Qigong Group and Control Group

Mean (SD)
Outcome measures Qigong Control t-test | p
Chinese academic results 43.42 (21.89) | 50.68 (23.04) |-1.13 | 0.26
Cortisol-AM 0.39 (0.05) 0.37 (0.06) 111 |0.27
Cortisol-PM 0.38 (0.06) 0.41 (0.05) -1.92 [ 0.06
HRV-SDNN 52.11(19.10) |51.35(18.81) |0.14 |0.89
HRV-RMSSD 42.69 (20.64) |40.33(19.54) | 041 |0.69
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Table 7

Comparison of Outcome Measures between Qigong and Control Group at Baseline, Post and Follow-up Assessments

| Mean (SD) Effect
Group | Time | Group x time
Qigong Control p F p F p F p
Foreign language classroom
anxiety scale
Pre-assessment 02.16 (14.41) | 93.72 (16.67) | 0.73
Post-assessment 92.80 (17.54) ]96.72 (27.67) | 0.55 0.54 0.47 1.16 0.30 0.82 0.40
Follow-up 93.20 (16.61) | 100.08 (26.06) | 0.27
Blood pressure-Systolic
Pre-assessment 106.92 (15.63) | 107.64 (10.13) | 0.85
Post-assessment 103.32 (14.72) | 106.88 (8.91) | 0.31 1.18 0.28 0.18 0.81 0.33 0.72
Follow-up 106.52 (14.22) | 110.60 (11.54) | 0.27
Blood pressure-Diastolic
Pre-assessment 71.20 (12.40) | 72.64 (11.95) | 0.68
Post-assessment 71.84 (12.93) | 71.56 (10.25) |0.93 0.00 0.96 0.54 0.57 0.38 0.66
Follow-up 72.76 (12.54) | 71.52 (9.95) 0.70
Heart rate
Pre-assessment 84.92 (12.05) | 82.80 (12.56) | 0.55
Post-assessment 85.04 (15.96) | 84.40(11.94) |0.87 0.12 0.73 0.06 0.91 0.31 0.69
Follow-up 81.36 (14.84) | 82.76 (14.52) |0.74
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4.3 Within group comparisons of pre, post measures

Due to the effect of the pandemic, participants’ Chinese academic result, cortisol level,
and heart rate variability were only collected for 2 time points. Thus, within group
comparison using paired t test was conducted. A significant within group differences was
identified for both groups in the morning cortisol level. For the afternoon cortisol level,
significant within group difference was also identified for the gigong intervention group
t(24) = 2.77, p = .01., while no significant differences was found in the control group.
There were no significant differences in the pretest and posttest scores for the Chinese
academic results for both groups. Two outcome indicators of heart rate variability, SDNN

and RMSSD showed no significant within group differences.
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Table 8

Within Group Pre-post Comparisons

Paired differences

95% CI of the difference

Mean SD Lower Upper t Sig.
Chinese academic
result

-2.42 9.46 -6.41 1.58 -1.25 0.22
Qigong

-0.44 8.65 -4.01 3.13 -0.25 0.80
Control
Cortisol (AM)

0.27 0.61 0.00 0.05 2.24 0.03
Qigong

0.58 0.54 0.35 0.80 5.37 0.00
Control
Cortisol (PM)

0.29 0.52 0.01 0.05 2.77 0.01
Qigong

0.00 0.01 -0.00 .0.01 1.00 0.33
Control
HRV-SDNN

2.16 19.74 -6.18 10.50 0.54 0.60
Qigong

12.24 40.55 -5.29 29.78 1.45 0.16
Control
HRV-RMSSD

5.41 25.22 -5.24 16.06 1.05 0.30
Qigong

0.42 21.50 -8.88 9.72 0.94 0.93
Control
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Chapter 5: Discussion and Implications

5.1 Discussion

This study aims to investigate the effectiveness of gigong in reducing foreign-
language anxiety among NCS students. In addition, it seeks to investigate the
mechanisms of gigong in reducing foreign-language anxiety. To provide better support to
NCS students in Hong Kong, the development of a stress-management approach for
reducing foreign-language anxiety is necessary. The benefits of gigong in improving
mental health and reducing anxiety have been supported by prior research. Further
research is needed to investigate the effect of gigong on different populations and
different types of anxiety, especially in school settings, where empirical evidence is
scarce. To our knowledge, this is the first study that has applied gigong in an educational
context to reduce foreign-language anxiety. This has also been the first study to use

Baduanjin on a population consisting of children.

5.1.1 The effect of gigong on foreign-language anxiety

The results of the study suggest that gigong did not produce direct beneficial
effects on foreign-language anxiety. In addition, participants’ Chinese academic results
did not improve after practicing Baduanjin, the chosen form of gigong. However, a
deeper analysis suggests that this does not rule out the possibility that gigong has other

positive outcomes in terms of managing foreign-language anxiety.

As mentioned in the earlier chapters, no previous research has ever attempted the
use of gigong to reduce foreign-language anxiety. Nevertheless, a recent study used

mindfulness meditation, which involves body scans, awareness of senses, working with
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thoughts, etc., to help university students reduce foreign-language anxiety (Morgan &
Katz, 2021). In alignment with our study, this research showed that practicing meditation
was not effective at reducing foreign-language anxiety. It did, however, report an
observed increase in mindfulness. Significantly, this study demonstrated that gigong
changes learners’ perspectives towards foreign-language anxiety. The participants
became more aware of their emotional responses, particularly when experiencing anxiety
or stress in a foreign-language learning environment. In addition, some participants
acquired skills in meditation and became more mindful in general. However, they
reported that they did not apply those skills in foreign-language learning, explaining why
the levels of foreign-language anxiety were not reduced. A possible reason that these
skills were not applied to foreign-language learning is that participants did not have
enough time to learn how to apply their new skills to challenging life situations,
particularly given the short-term nature of the training: in the study, 5-minute
mindfulness meditation was practiced three times a week for 13 weeks. A short session
duration and short intervention program may not provide sufficient time for participants
to develop a habit of employing mindfulness and being relaxed in stressful circumstances.
A longer period is required for participants to incorporate this habit into their daily lives
and successfully apply it in stressful situations. The same problem was present in our
study. The intervention in this study was also short-term: it lasted for only 10 weeks. A
non-significant effect on foreign-language anxiety was observed, aligning with the results
of Morgan and Katz’s study. However, previous research has shown that long-term
meditation practitioners who have practiced for three years or above can recover from

stress quickly (Gamaiunova, Brandt, Bondolfi, & Kliegel, 2019). A similar mechanism is
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expected to occur in gigong practitioners, as both gigong and meditation involve
mindfulness elements. This provides further evidence that our non-significant short-term
effect does not rule out the possibility that a longer period of practice among the
participants of this study may cause a significant reduction in their foreign-language

anxiety. Of course, further empirical evidence has yet to be collected.

In addition, it should be noted that in this study, the participants’ level of foreign-
language anxiety ranged from mild to moderate. Individuals with these lower anxiety
levels may benefit less from gigong compared with those who have a high level of
foreign-language anxiety. The research conducted by Morgan and Katz (2021) showed
that participants who have a high level of foreign-language anxiety at baseline tend to
exhibit a more remarkable decrease in anxiety after practicing mindful meditation than
those who start with a low level of foreign-language anxiety. This may explain why the
effect of gigong on reducing foreign-language anxiety was not significant in our study. In
our study, participants’ foreign-language anxiety total scores ranged from 70 to 133. Only
13 out of 50 participants had a score over 99, which indicated a moderate to high level of
foreign-language anxiety. Previous research suggests that foreign-language anxiety is a
powerful predictor of foreign-language achievement (Tuncer & Dogan, 2015). As a result,
it is reasonable that this study did not find improvement in foreign-language academic

achievement, since foreign-language anxiety level was not reduced.

Another study, conducted by Fallah (2017), suggested that mindfulness is
negatively correlated with foreign-language anxiety through a mediator variable. They
argued that mindfulness can lead to better emotion regulation, which may facilitate a

reduction in the level of foreign-language anxiety. If foreign-language learners become
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more skilled at mindfulness, they may develop better concentration and become more
focused when learning a foreign language. Additionally, they may not be as preoccupied
with their mistakes as they were previously, which may lead to a decrease in test anxiety
and communication apprehension. Employing mindfulness can help learners calm their
thoughts when they encounter foreign-language anxiety. Although this study made use of
an intervention containing mindfulness elements, it remains unknown whether the
participants acquired substantial mindfulness skills after the intervention. Individual
differences may play an important role in this context, for example differences in the
degree of trait mindfulness. The degree to which mindfulness skills are retained in the
long term after completing a gigong intervention program may also contribute to its
effect on foreign-language anxiety. However, conclusions cannot be drawn from the
available evidence, since this study involves participants who are much younger than the
participants in the previous research mentioned above, meaning that it is difficult to make

comparisons.

Although no study has yet been conducted on the use of mindfulness interventions
to reduce foreign-language anxiety in children, some studies have been conducted to
examine the effectiveness of mindfulness-based interventions on more general forms of
anxiety in children and adolescents. A meta-analytical study showed that mindfulness-
based interventions had no significant effect on anxiety in children and adolescents
(Ruiz-ifiguez, Santed German, Burgos-Julian, Diaz-Silveira, & Carralero Montero,
2020). This may be due to the heterogeneity of the mindfulness-based interventions used
in different studies. The authors of the meta-analysis identified five different types of

mindfulness-based intervention used in the studies they were reviewing. Furthermore,
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many of the studies involved an active control group, making it difficult to assess the
relative benefits of the mindfulness-based intervention applied to the experimental group.
For example, Liehr and Diaz (2010) used a control group who were receiving a treatment
based on health education, and observed a decrease in anxiety level in both the
mindfulness-based intervention group and the control group. Although between-group
differences cannot be identified, it can still be concluded that mindfulness-based
intervention is effective in reducing anxiety. The meta-analysis also identified
mindfulness-based cognitive therapy, mindfulness-based stress reduction, and
mindfulness meditation as popular mindfulness interventions that are frequently adopted
by researchers. However, there is currently a lack of evidence on the effect of
mindfulness exercises such as gigong, yoga, and Tai Chi in relation to children. Even
though the results of this study appear to align with the result of the meta-analysis, it is
too early to conclude whether mindful exercise is effective in children, since this is the

only study evaluating the effect of gigong on anxiety in a child population.

In summary, this study cannot provide evidence that gigong helps reduce foreign-
language anxiety. Whether foreign-language learners can learn to apply mindfulness
skills in situations where they experience foreign-language anxiety needs to be explored
further. Future studies should consider adding mindfulness as an outcome measure.
Although mindfulness practice has been shown to reduce anxiety, this study did not
investigate whether participants’ mindfulness increased after qigong intervention. In
addition, further randomized controlled trials should be conducted to examine the effect
of different types of mindfulness practice (such as meditation, yoga, gigong, etc.) on

foreign-language anxiety in children. If mindfulness practice can help children to cope
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more effectively with foreign-language anxiety, it may consequently improve their
foreign-language achievement. Finally, future studies should also investigate the effect of
gigong on participants with a moderate to high level of foreign-language anxiety
compared with those who suffer from a mild level of anxiety.

5.1.2 Endocrine and physiological outcome measures and their relationship with
qigong

This study reported a marginally significant between-group difference in cortisol
level, a biomarker of stress, where participants in the gigong group displayed a lower
cortisol level than those in the control group. A study by Yoo et al. (2016) examined the
cortisol levels of elementary school students and reported similar results. Cortisol levels
were measured in the afternoon after mind subtraction meditation, and lower levels were
recorded compared with the control group. Within-group comparisons showed that the
afternoon cortisol level had reduced significantly from the morning level for the gigong
group but not for the control group. This result is in line with previous research on adults,
where the cortisol level was reduced after gigong intervention compared to baseline but
there was no significant difference in the control group (Chan et al., 2013; Marshall,
McClanahan, Warren, Rogers, & Ballmann, 2020). During stressful situations, the
hypothalamus becomes more active and secretes the adrenocorticotropic hormone
(ACTH), which further stimulates the adrenal cortex to produce cortisol. At the same
time, the sympathetic nervous system is activated, which prepares the body for a fight-or-
flight response. The fact that practicing gigong reduces cortisol levels provides some
evidence that it can activate the parasympathetic nervous system and therefore lead to a
more relaxed state in the body. This reaction mechanism is also supported by an article

published by X. Chen et al. (2019). This result provides further evidence to support one
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of the pathways proposed by So, Cai, Yau, and Tsang (2019), who suggest that gigong
can regulate the HPA axis and decrease cortisol levels. Tsang and Fung (2008) proposed
a similar neuroendocrine pathway to explain the mechanism of gigong, and further
suggested that gigong could regulate the hypothalamus through the amygdala. This
hypothesis has recently been supported by neuroimaging studies that demonstrate that
intervention with mindfulness elements, for example mindful breathing, leads to
decreased activation of the amygdala (Doll et al., 2016; Froeliger, Garland, Modlin, &
McClernon, 2012). The findings of our study provide additional evidence that this HPA

pathway can be used to explain the mechanism of gigong’s effects on anxiety regulation.

Blood pressure, heart rate, and heart-rate variability are indicators of the body’s
stress response. Our study used these parameters to understand the effect of gigong on
our physiological responses. Unfortunately, no significant differences were measured in
blood pressure, heart rate, and heart-rate variability after practicing gigong. Regarding
blood pressure and heart rate, previous studies have provided mixed evidence. Y. W. Y.
Chow et al. (2012) observed significantly lower systolic and diastolic blood pressure after
a 12-week gigong intervention but found no significant differences in heart rate. Another
study identified a significant decrease in heart rate but not in blood pressure after gigong
intervention (Skoglund & Jansson, 2006). Existing evidence suggests that to produce a
reduction in heart rate and blood pressure, longer-term practice of gigong is required. The
review conducted by Zou et al. (2017) suggested that practicing gigong 3 times per week
for a minimum of 12 weeks may produce beneficial effects on blood pressure and heart
rate. The session duration and program length of the gigong intervention in this study

may therefore have been insufficient to result in such physiological changes in the
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participants. The review suggested that Baduanjin is likely to affect both systolic and
diastolic blood pressure for populations of young adults, mixed-age adults, and older
adults. Since no previous study has investigated the use of Baduanjin for young children,

the results of our study can act as a reference for future researchers.

Regarding heart-rate variability, a previous study with a sample size similar to
that of this study did not observe a difference in heart-rate variability after gigong
intervention (Yi et al., 2021). Our study’s results were consistent with this finding.
Currently, the relationship between gigong and heart-rate variability is inconclusive.
While some studies have adopted time-domain analysis to examine the effect of gigong
on heart-rate variability, some have adopted frequency-domain analysis. There is still
disagreement concerning which of these approaches is more suitable for measuring the
relationship between heart-rate variability measurement and anxiety. A study by M.-Y.
Chang (2015) which provides evidence that gigong practice improves heart-rate
variability involved a more intensive gigong training program consisting of three sessions
per week. Another study that found significant differences in heart-rate variability
involved experienced gigong practitioners as participants (Goldbeck et al., 2021). The
lower heart-rate variability observed in these gigong practitioners provided evidence that
they achieved calmness, which further indicated a decrease in parasympathetic
modulation and an activation of the autonomic nervous system. This may imply that
regular practice of gigong improves the regulation of emotion, including the emotions
which contribute to depression and anxiety. Our study may have been too short for the
participants in this study to experience the benefits of physiological changes; they only

practiced gigong for 10 weeks.
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To summarize, this study provides evidence that gigong affects the HPA axis. It is
proposed that gigong can improve participants’ relaxation skills and regulation of
emotion. When participants encounter a stressful event, their experience of practicing
gigong may help prevent hyper-activation of the HPA axis. Although gigong may be able
to regulate the HPA axis, an idea supported by the observation of lower cortisol levels
after gigong intervention, this study does not provide evidence that gigong can regulate
the physiological responses of stress. Previous research using gigong as an intervention
has yielded similar findings, where it has been shown that gigong can alter cortisol levels
but not physiological responses such as blood pressure and heart rate (C. Chang, Tsai, &
Hsieh, 2013). This suggests that short-term gigong training can activate changes to the
HPA axis but not to the autonomic nervous system. Further research is required in order
to understand the physiological mechanism that causes this. Since the neuroendocrine and
autonomic nervous systems are closely related, it is important to identify why gigong
only affects cortisol levels and not blood pressure or heart rate. Specifically, if gigong can
activate the parasympathetic nervous system, then blood pressure and heart rate should
decrease, as would be expected if the body is trained to adopt a more relaxed state.
Another possible explanation is simply that the baseline blood pressure and heart rate of
this group of participants already fall within a normal range. Therefore, practicing gigong
may indeed activate the parasympathetic nervous system and help participants to stabilize
their physiological responses; it is possible that a significant effect would only be

observed in participants who exhibited elevated blood pressure and heart rate at baseline.

A final interesting finding is that although a reduction was observed in cortisol

levels, no significant improvements were noted on the self-reported anxiety scales. One
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possible explanation is that people’s subjective perceptions may be different from their
actual physical reactions (Ellis & Simons, 2005). In this study, participants may have
believed that they were still anxious when learning a foreign language after the
intervention even though they were objectively in a much more relaxed state, as shown
by the decrease in cortisol levels. Moreover, participants’ subjective feelings of anxiety
may need a longer time to adjust compared to their physical responses, especially given

that the target population of this study is children who may be less emotionally mature.

5.2 Implications of the study
5.2.1 Research

Many studies have been conducted to investigate the effectiveness of gigong at
reducing anxiety symptoms. The present study specifically focuses on foreign-language
anxiety among students. Most existing research focuses on improving foreign-language
achievement by providing more support on language skills; there is limited research that
attempts to alleviate foreign-language anxiety. There is only one other study that
evaluates the effect of mindfulness intervention on foreign-language anxiety (Morgan &
Katz, 2021). Our study is the first attempt to test the effectiveness of gigong at reducing
foreign-language anxiety in children. Although the result is inconclusive, this study has
provided a novel research direction for researchers. The lack of evidence in this area of
research means that conclusions on the effect of mindfulness exercise on foreign-
language anxiety cannot be drawn, and further studies should be conducted. Since
foreign-language anxiety is common during the process of language learning (Wardhani,
2019), it is critical to identify effective interventions to manage this anxiety and improve

foreign language performance. This is especially important for ethnic minorities in Hong
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Kong, as their proficiency in the Chinese language will affect their future career
opportunities. This may be equally important to those who are living in a country where
they do not speak the native language. While a large body of research evidence supports
the use of mindfulness intervention in reducing anxiety symptoms in general, it will be

beneficial to investigate its effect on reducing foreign-language anxiety.

A systematic review on the application of gigong for youths suggested that
currently there is insufficient evidence to show that gigong is beneficial to their
psychological well-being (Riskowski & Almeheyawi, 2019). This study provides one
more piece of evidence that gqigong can potentially benefit young people’s mental health.
However, more research is needed to investigate the effect of gigong on younger

populations.

In addition, this study adds to existing evidence that practicing gigong can prevent
hyper-activation of the HPA axis. This is demonstrated by the reduced cortisol levels of
participants in the gigong group. Previous research investigating the effect of gigong on
the HPA axis was mostly conducted on adults or the elderly. This study expands the
existing literature by using children as the study population. It has provided evidence that
gigong can reduce cortisol levels in children and may therefore relieve stress and anxiety.
This research contributes evidence supporting the proposed neuroendocrine pathway of
gigong suggested by previous researchers. Although this study cannot provide evidence
that gigong has a positive effect on stress-related physiological responses, the results are
consistent with some existing research. This may inspire further research to investigate
this phenomenon and understand why gigong reduces cortisol level but does not improve

blood pressure, heart rate, or heart-rate variability. New mechanism pathways may be
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proposed, and researchers can test these to gain a fuller understanding of the mechanisms

of gigong.

5.2.2 Rehabilitation Professionals and Clinical/Educational Practice

This study has several clinical implications. First, Baduanjin is safe for children to
practice. No adverse event was reported by any participants in this study. All participants
from the gigong group were able to perform a full cycle of Baduanjin, which indicates
that children can learn Baduanjin successfully. They were able to memorize all the
movements and perform the poses accurately. Since there have been no previous studies
on the use of Baduanjin for children, this finding is important for clinicians because it

provides an additional option for intervention.

Second, this study reveals that gigong has a beneficial effect on children’s mental
health. Children who practiced gigong had lower cortisol levels compared to the control
group. Clinicians may therefore consider using gigong as an intervention for children
who display anxiety symptoms. In addition, children face considerable stress at primary
school for several reasons, including the expectation to build relationships and the
frequency of assignments and tests. Health professionals can initiate more school-based
gigong programs to relieve students’ stress and anxiety. This may raise students’ interest
in practicing gigong, which will encourage them to build up a habit of practicing

regularly and will potentially lead to long-term mental-health benefits.

Last but not least, the beneficial effects of qigong on children’s mental health may
lead to improved academic performance, which is an important indicator of success

within the school setting. Reduction of stress levels has been previously shown to have a
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positive effect on general academic performance (Lampe & Miller-Hilke, 2021). In
addition, emotion plays an important role in cognitive processes. Experiencing high
levels of stress may affect children’s attention and memory, hindering their ability to
maintain their academic performance (Vorontsova-Wenger, Ghisletta, Ababkov, &
Barisnikov, 2021). Practicing mindfulness exercise is one way to reduce stress levels and
also increase resilience to stress (Sarkissian, Trent, Huchting, & Singh Khalsa, 2018). As
demonstrated by this study, gigong can help children to reduce their stress levels, and it is
therefore very likely that it can help to maintain or even boost their academic

performance.

5.3 Limitations of the study

Firstly, due to the COVID-19 pandemic, the follow-up assessment that was
originally scheduled for 4 weeks after the intervention could not be conducted until 6
months after the intervention. This follow-up assessment was purposely scheduled after a
short period so that the short-term effects could be identified. Unfortunately, this could
not be completed because all schools were closed during this period. Future studies
should conduct a follow-up assessment 1 month after the assessment to identify whether
there are any effects before proceeding to longer follow-up periods. Although the follow-
up assessment was eventually conducted after 6 months, many participants were
unavailable as data could only be collected from 50% of the participants because some
schools were closed. As a result, the data for the follow-up period provided limited
information and did not necessarily reflect the effectiveness of the intervention.
Furthermore, the data that was collected may not represent changes due to the

intervention. For example, students attended online Chinese classes for some or all of the
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period in question, which may have created less foreign language anxiety than classes

conducted in person.

Secondly, the sample size was small, and all the participants were from the same
primary school. Therefore, these results may not be generalizable to other NCS students
in Hong Kong. Integrated education is currently promoted in Hong Kong, meaning that
both NCS students and local students study at the same school. However, the proportion
of ethnic minorities in each school is different, ranging from very few NCS students to 90%
NCS students. In the school in this study, around 80% of the students were NCS, and the
foreign language environment at this school might be different from the environment in
schools with few NCS students. In schools with a high proportion of NCS students,
Chinese lessons are likely to be tailored to foreign language learners. Students’ foreign
language anxiety levels may therefore also differ. In addition, NCS students in schools
with a lower proportion of NCS students may suffer from higher anxiety levels as they
are surrounded by local Chinese students who speak Chinese fluently, so they may react
differently to gigong interventions. Future studies could conduct gigong interventions
across multiple schools to investigate whether there is any difference in its effects
between schools. Also, as mentioned in the systematic review, there may be differences
between mindful and non-mindful interventions for addressing anxiety. By increasing the
number of participants, three groups, including a gigong group, a non-mindful exercise
group, and a control group, can be compared. In addition, due to the small sample size,
path analysis or structural equation modeling could not be conducted in order to validate
the theoretical model of this study. Therefore, future studies can include larger sample

sizes so as to provide evidence for the proposed model.
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Thirdly, the length and intensity of the intervention may not be sufficient to
produce a significant effect. This study adopted a 10-week gigong intervention, with
sessions being held once per week. As there may already be many other activities for
children to attend, meeting once per week is common for school-based gigong classes,
but this may not be sufficient for reducing children’s foreign language anxiety since NCS
students attend Chinese classes once per day and face the anxiety-provoking stimuli
frequently. Unfortunately, it may be difficult to extend the duration of the gigong
intervention far beyond 10 weeks in practice since semesters usually only last 3 to 4
months and have breaks within them. An intervention that lasts beyond one semester may
result in a high drop-out rate. Additionally, it is better if gigong training occurs every
week without being interrupted by mid-term breaks. As a result, a 10-week duration may
still be suitable, but the frequency of sessions should be increased to twice per week to

investigate if this yields any difference in results.

Fourthly, the demographic data obtained in this study are limited. Data on some of
the major factors related to foreign language anxiety could not be collected and could not
be controlled for in the data analysis. For example, Bijon et al. (2020) found that
socioeconomic status and parental education were factors that affected foreign language
anxiety in undergraduate students. Since the parents of the ethnic minority students in this
study were very conservative and hard to reach, it was not possible to collect this
information for this study. Future studies should make an effort to reach the parents and
obtain this information in order to conduct a more comprehensive analysis. In addition,
qualitative interviews can be conducted at the beginning of the study in order to obtain

more information on the participants’ backgrounds. In addition to the participants’ basic
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demographic information, students’ current coping strategies for dealing with foreign
language anxiety can be collected. This may contribute to developing the content for this

type of intervention.

Lastly, this study only reviewed the outcomes relating to the neuroendocrine
system and insufficient evidence to offer a comprehensive understanding of the effects of
practicing gigong as a mindfulness exercise. Researchers have observed changes in brain
structures and functions, particularly in the hippocampus, after participants practiced
mindfulness exercises such as yoga (van Aalst, Ceccarini, Demyttenaere, Sunaert, & Van
Laere, 2020). Since the hippocampus is involved in the neuroendocrine regulation of
stress hormones, it is possible that this is one of the pathways through which gigong
reduces stress. Although this study demonstrated that gigong can reduce cortisol levels, it
did not use neuroimaging technigues to examine changes to the hippocampus. As a result,
it is not possible to draw conclusions on the relationship between brain function and the

neuroendocrine system and physiological outcomes observed.
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Chapter 6: Conclusion

Ethnic minorities have been migrating to Hong Kong since the 19" century. Most
of them can be described as working-class and perform low-paid jobs. Nowadays, ethnic-
minority parents aspire for their children to receive higher education so that they can
obtain better jobs. Unfortunately, ethnic minorities still face many challenges,
particularly in learning the Chinese language. Experiencing foreign-language anxiety can
have a detrimental effect on Chinese academic achievement. Currently, there is limited
research on using mindfulness interventions to reduce students’ foreign-language anxiety.
Since gigong is one of the proven ways to reduce anxiety in adults, it is likely that it can

be beneficial to children as well.

The results of this study partially support the first hypothesis, which is that gigong
can reduce cortisol levels in children. Unfortunately, significant changes were not
observed in other physiological outcomes. Even so, the results suggest that gigong may
reduce stress and anxiety in children. Schools may wish to implement a school-based
gigong program to help students relieve stress. This may also benefit students’ academic
performance. Furthermore, clinicians may wish to use gigong as an intervention to reduce
stress in children. On the other hand, the results of this study do not support our second
hypothesis. Neither foreign-language anxiety level nor foreign-language academic
performance showed significant changes after the gigong intervention. Although this
study has not successfully demonstrated that gigong is effective in reducing foreign-
language anxiety, it provides some motivation for future studies in the field of foreign-

language anxiety to further investigate gigong as a possible intervention.
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Qigong is growing in popularity worldwide, and the findings of this study may
apply to children not only in Hong Kong but across the globe. Practicing gigong can
reduce stress, which may improve overall well-being, and promoting gigong practice

would allow these benefits to be experienced by children worldwide.
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Appendix A: Ethics Approval from The Hong Kong Polytechnic University

From: rohsesc@ <rohsesc@ =

Sent: Monday, January 22, 2018 2:06:05 PM

To: Tsang, Hector [RS]

Cc: Man, David [RS]; Chung, Vangie [RS]; LO, Alexandra [RS]; Man, Gloria [R5]; Mok, Dennis [RS]
Subject: Application Result (HSEARS20180122001)

Dear Tsang Wing Hong Hector
Please note that the following application for human ethics approval has been approved:

Project Title: The scientific basis of qigong as mind-bodv intervention to reduce foreign language anxietv
Application Number: HSEARS20180122001 (Click here to view the application)

Principal Investigator: Tsang Wing Hong Hector

Department: Department of Eehahbilitation Sciences

Approver / Delegate: Man Wai Kwong

Human Subjects Ethics Application Review Svstem
(It is a system-generated message. Please do not reply to it)

c.c. Approver / Delegates
ZQ\, THE HONG KONG
q POLYTECHNIC UNIVERSITY
& wwm i

/ Opening Minds = Shaping the Future = B8 % & - g BHRE
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Appendix B: Research Project Information Sheet and Consent Form (English)

The Hong Kong Polytechnic University Department of Rehabilitation Sciences

Research Project Information Sheet

Project title: The scientific basis of gigong as mind-body intervention to reduce foreign
language anxiety

Principal Investigator: Professor Hector Tsang, Professor and Head, Department of
Rehabilitation Sciences,

The Hong Kong Polytechnic University
Other Investigator: Ms Wendy So, PhD Student, Department of Rehabilitation Sciences,
The Hong Kong Polytechnic University

Project information:

This study aims to evaluate the effectiveness of gigong in reducing foreign language
anxiety among Non-Chinese Speaking (NCS) children and gain a deeper understanding
of the neuroscience mechanism of gigong on reducing foreign language anxiety. You
will be randomly assigned to a 12-weeks gigong group or waitlist control group using a
random number generator. The gigong class will be held once a week and each class will
last for 45 minutes.

Data Collection:

Your involvement includes providing relevant personal information through interviews
and filling in questionnaires during pre, post and follow-up assessments. Follow up
assessments will be conducted 4 weeks after the intervention. Neurophysiological data
including blood pressure, skin conductance, saliva samples and electrical activity of the
brain will also be collected at the three time points. The saliva samples will be destroyed
once the data processing is completed or participants withdraw from the study. You have
the rights to reject any sample collections.

Benefits:

Participants will be able to receive free gigong classes. Also, the result of the research
may contribute to our knowledge of foreign language anxiety. Furthermore, to show our
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appreciation for participant’s effort, he/she will receive a gift upon completion of the
study. Individual report and certificate will be also given to the participants after the
results are released.

Risks:

There is no anticipated risk. The assessment and intervention will be conducted by
qualified professionals and should not result in any undue discomfort.

Confidentiality:

All information related to you will remain confidential, and will be identifiable by codes
known only to the researcher. All the data are used to serve research and educational
purpose only.

Contact Person:

For any questions/concerns about the study, please contact the project’s principal

investigator:

Professor Hector Tsang

Department of Rehabilitation Sciences
The Hong Kong Polytechnic University
Hung Hom, Kowloon

Hong Kong

Tel: 27666750

Email: hector.tsang@

Thank you for your interest in participating in this study.
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The Hong Kong Polytechnic University Department of Rehabilitation Sciences

Research Project Informed Consent Form

Project title: The scientific basis of gigong as mind-body intervention to reduce foreign
language anxiety

Principal Investigator: Professor Hector Tsang, Department of Rehabilitation Sciences,

The Hong Kong Polytechnic University

Consent:

I, , have been explained the details of this study. The child,
voluntarily consent to participate in this study. I understand that
he/she can withdraw from this study at any time without giving reasons, and his/her
withdrawal will not lead to any punishment or prejudice against me. | am aware of any
potential risk in joining this study. | also understand that the child personal information
will not be disclosed to people who are not related to this study and his/her name or
photograph will not appear on any publications resulted from this study.

| can contact the chief investigator, Prof Hector Tsang for any questions about this study.
If I have complaints related to the investigator(s), | can contact Ms Vangie Chung,
Secretary of the Departmental Research Committee, at 2766 4329. | know | will be given
a signed copy of this consent form.

To be completed by the parent/guardian

| have read and understood the information sheet and give permission for the child (name
above) to be included in the study.
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Signature (parent/guardian):

Relationship to child:

Date:

*Please put a \ in the appropriate o
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Appendix C: Research Project Information Sheet and Consent Form (Chinese)

EUHEEE R/ A TREFEGFERE 2

FHITE H RIS DS NE RS AYRI SRR

BEN: KR BEREKAEL, BELSENER FBETAR

Bt AS: 8B, BLMRE, RESRENER, HEETAS

KR EENARINBEGBRMR D IFEFRBENINERRBRE—D VR BRI
RIS - (RIS HREE DB —ERP+ _BrRINHESEmRZERRA - KIN
REBEET R BRU+AHDE -

HEWE:

RNSEBEERR - B RBETLE - BEEXKESREMEFBEASR - &
AR ERE-NRERNS 4 BET - @ELHEBHBEANE  HEEEKR
& EREANMERTEE = ERERKE -  —BExmBBEERENZNEEER
LA FEH - EERIR RS HRIEE - SMEBAREREIRANE -

i
B
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ZMEBRALURESIRINT - L5 -

AT RVAE R A BN T PB4 P B SRR AVRR

o MBS - B EJHESRENS T - R ECSRRRESETRES - BIED
g BEREBARS EELSNE -

[ B

SIRMFULAEARMER - FHEAREFHEBNEEZAENT - ARERED

A -

£

N

7
\
P2

FREESNZARENERSRERE -

BEARMREMASER -

A

BERAEEMRIEENEUBENERE -

B oK RHE
RIERFERIEZ
HEET KA
AR RN

B E: 27666750

EH: hector.tsang@

R IR 2 B R TRV B -

WwHERRBMAABRERRE - FIEE

P BIEEERMRS
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T T REFREAFREE A
RHAEES
R EE: |RINER/DINEE BRI B IE
BN BKE, BIERATE, BEABREZ FEET KA
R AE: 858N, B1LHEE, BEABEREZ FEET KA
EEE:
x AN, CDERBEIEXRFENEERBRT - XA,

FEEZNMIERAE, KABGERETORE  SXORERRNESHA

LR, MIEEAETERRSIMTARBI AN TET - KABBSMILHEE

BREERRUEURAANERBAZRELRIHRRENAL - BT
RAgHIREEMLRY L -

AKACILIBERE 2766 6750 R B I RIARNFRESTA + EXKEHE - EXA
HILH R ABB TR - DB ERE/ N\E (MENAEESWE ) - &5 : 2766
4329 - KAJNEER - 2B RRFRZTEAARE—HEEE -

HEXRREEAER
RASHHARBRSSE WA LitF XS RAEBEIEME -
ZE (RRIAEEAN) - HE
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B8 5

*PrEEENEELY.
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Appendix D: Assessment Form

SEAEEE ISR LE TV 9% e
Please tick v in the correct boxes.

1

bR SCERE - PO 0L

During Chinese lessons, | am not confident to speak Chinese.

IFEEE CiF=s REER AEE IFEAEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O [}

P OGERE - Fedass -

During Chinese lessons, | am afraid to be wrong.

IFEEE Cib=S RERER AEE IFEAFE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

S PSRRI o R -

I tremble when | am about to be called by the teacher during Chinese class.

IFEEE Cib=S RERER AEE IFEAREE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

AR E P SCE AR T - PR REIE T

I would feel afraid if | do not understand my Chinese teacher.

IFEFEE HE BEER AEE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

WRFRE L IEPGR - FetAfa -

I would not be afraid even if there are 3 Chinese lessons per day.

IFEFEE HE REER REE IEEAER
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

EOGREE  E R EAMAYE » AR AR
I would be thinking of something else and cannot concentrate during Chinese lessons.

IFEFEE HE REER REE IEEAER
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

W EHil B HAEE2AY S e AT -

I have been thinking my classmates are better than me in Chinese.

FEEEE Cib=S BEER REE IEEARFERE
Strongly agree Agree Neutral Disagree Strongly Disagree
0O O O O [}

hSCHERI - PoEE BEERREAE -
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10

11

12

13

14

15

16

I usually feel relaxed and easy during Chinese tests and exams.

IFEEE [F= RERR ENE=s IFEAFEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

AR R A T ERGET O EET -

If I am asked to speak Chinese without preparation during Chinese lessons, |1 would be very anxious.

IFEFEE Cib=S REER AEE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O
HAE A A
I am worried about failing Chinese.
IFEFEE Cib=S REER AEE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

WA Ry (T AGTRR £ SGER -

I don't understand why some people get so upset over Chinese lessons.

IFEFEE HE REER AEE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

OGRS G BRI SECIPTRIEH TR -

During Chinese lessons, | get so nervous that | will forget everything | know.

IFEFEE HE BEER REE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

FRAETGREFIEIERE - EREBEE -

It embarrasses me to volunteer answers in Chinese lessons.

IFEFEE HE REER REE IEEAER
Strongly agree Agree Neutral Disagree Strongly Disagree
0O O O O [}

BARIE RN LGRER -

I get very nervous when speaking Chinese with Hong Kong people.

IFEFEE HE REER REE IEEAER
Strongly agree Agree Neutral Disagree Strongly Disagree
0O O O O [}

B TRTCSCERTFTER AR - e R EE -

I would be bothered when | do not understand my mistake pointed out by my Chinese teacher.

FEEEE Cib=S BEER REE IEEARFERE
Strongly agree Agree Neutral Disagree Strongly Disagree
0O O O O [}

BIEEEAEF A HoGR - FATRESR -

Although I am well-prepared, | am still nervous for Chinese lessons.
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17

18

19

20

21

22

23

24

IFHEFERE A& RHER AEE IFEAEE

Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O
W HEAE ESGER -
Very often, | do not want to have Chinese lessons.
IFEEE CiF=§ REER AEE IFEAFEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O
HHEET SRR -
I am confident in speaking Chinese.
IFEEE CiF=§ REER AEE IFEAFEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

WEPFSCEE & R (EES -

I am afraid that my Chinese teacher would correct every one of my mistake.

IFEEE Cib=S RERER AEE IFEAFE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

RN P SGRU R - AR OBRIIER -

| feel my heart beating faster when | am about to be called by the teacher during Chinese class.

IFEFEE HE BEER REE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

WRAZEET S PAREIRR -
The more | study for Chinese, the more confused | get.

IFEFEE HE REER REE IEEAER
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

BAERE R AR (T OSGR -

I can get prepared for Chinese lessons easily.

IFEFEE HE REER REE IEEAER
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

BRREHAE 2R PR L HAT -

I always feel my classmates speak Chinese better than | do.

FEEEE Cib=S BEER REE IEEARFERE
Strongly agree Agree Neutral Disagree Strongly Disagree
0O O O O [}

FEFIERHEA T P > BRGIEE B

| feel uncomfortable when speaking Chinese in front of my classmates.
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25

26

27

IFEFEE EibS) RHEER FEE IFEAFE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O )

SCEIRAE RS > FREHELTETL -

I am worried to lag behind the speedy progress of Chinese lessons.

IFEEE CiF=§ REER AEE IFEAEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O [}

e ESGEREE EEAR H B RS RA L -

I am particularly nervous and uncomfortable in Chinese lessons than other subjects.

IFEEE [F= RERER ENE=s IFEAFEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

BB SGRE T OR  E FEEIRAIAR -

| feel nervous and puzzled when | am speaking Chinese during Chinese lessons.

IFEEE Cib=S RERER AEE IFEAFE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O
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28

29

30

31

32

33

RS - RS E LSRR -
| feel confident and easy when the next lesson is Chinese class.

IFEFEE Cib=S REER AEE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O )

ERIEANE P SR 2 RS E R -

| feel nervous when | am unable to understand the Chinese teacher completely.

IFEFEE Cib=S REER AEE IFEAERE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O )

BRSO AR AR - PR E R -

| feel difficult when there are too many rules in learning Chinese.

IFEEE = BERR REE IFEAREE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

HE oy > HMES K -

I am afraid that other classmates would tease me while | am speaking Chinese.

IFEEE = BERR REE IFEAREE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

FESR TS AR E25518 - PERIGERRETE -

| feel comfortable when | am next to Chinese-speaking students.

IFEEE Eib=S BERR REE IFEAREE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O

B HOCERT R A B0 A AR AR R - REREIER -

I would feel nervous when the Chinese teacher asks questions that | have not yet prepared.

IFEEE CiF=s BEERR AEE IFEAEE
Strongly agree Agree Neutral Disagree Strongly Disagree
O O O O O
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HERER

Background Information

1

PRI
Gender
o £ Male o % Female
4 H
Birthday
DayH)  (Month ) (YearE)/___ (Agej®)
S
Ethnicity
o FA o JEEZEA o EIEA o EIE A Indonesian
Chinese Filipino Indian
o JEEEA o EEHHEA o RS o HAh Others
Nepalese Pakistani Mixed
CH A SR
Birth Place
o HiE o JEEE o HIE o EIE Indonesia
Hong Kong The India
Philippines
0 JeHE o AT o HAf Others
Nepal Pakistan
N
AYNSiai

First Language / Mother Language
o JERGE o fhntksE O EHhEE O

Cantonese Tagalog Hindi
0 JEHMEE o SR o 3EE O
Nepali Urdu English

E[IfEZE Indonesian

HAthr Others

TRAEMUE (I ETGRT - EE T g E TSy 7 (ATEE S — 1)
Did you read Chinese or/and English when doing this questionnaire? (can choose more than

one)
132 FL
Chinese English
0O O

TR B S (7 B GRIATA RN 2

Did you understand all questions in this questionnaire?

ENEISw sG]
BH 5 RN 7 R |
E2HA Understand most Do not understand
Yes questions most questions

140
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Not at all



o s o 8
8 IREPFXZAT?

How long have you been learning Chinese?
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9

10

11

12

13

{RELL MBI G R TERE SIS 2 (FJEZ#E—TH)

What language do you use in the following situations? (You can select more than one option.)

2F
A
First
Language
BASOREKE .
Talking with father
EAREREKG .
Talking with mother
B AR .
Talking with brothers/ sisters
SRR .
Talking with friends
EA[EIEEEKE
Talking with classmates .
Bl o S SR BRE
. . . O
Talking with Chinese teacher
SR AR §
Talking with other teachers
EAfEA ABGE (B BEER)
Talking with strangers (e.g. Shop O

keepers)

TREE1S B Oy TR EERE A 2

How would you rate yourself in listening Chinese?
R4 Very Good % Good 3 Fair
O O O

IREE1S H C Y TP SCEsERE a0 2

How would you rate yourself in speaking Chinese?
R4 Very Good % Good 3 Fair
O O O

52158 CHy T BRRERE 40 ?
How would you rate yourself in reading Chinese?
1R % Very Good % Good =47 Fair
0O O O

RS B CHY T SCRAERESTA0M ?

How would you rate yourself in writing Chinese?
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FEGE L3 HAth - FHEERH
Cantonese  Englis Others,
h Please state
O O
O O
O O
O O
O O
O O
O O
O O

FLAK Beginner

O

FLAK Beginner

O

FAK Beginner

O



1E4F Very Good %+ Good I8 Fair FK Beginner

O O O O
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Appendix E: Qigong Protocol (Standing Version)
FE
BALIRHF B R EE TRERETE A & - 5 H RGBS —(ERL i /B R
HRINBE - PR & (R E 2B ERE R R MUES) - G2 5 - FX 45 708 - i

R\E SR EN TS > HHAARERFEMRE C > REREMEEATLL - RA1E
TEET AR TR - o] DIBEIRFER Tah SR » FREBEREIR -

Week 1
T
LEERIOFRRNETT » B AR S SR - EHHATT © B -

2 /el /e BAE R T > W P e R R IR - BAREIE] S - S0 AR - HARNE
k7 o

3. WA EIRNIE - RREH NS gkl - RSP TIEIL  WEINIE - (AT AERL AT
SRR > FERMAERY 10em - HEFTT © B2 -

DEER ¢ B0~ SRR ~ ImIESTY - MU SRR AR -
F-AEFHRE=RK
MELFA AR (R GE R SR © T RE G MR IORE - &R SR -
LRSE % > MERILAT > 0 E > BERETDS ¢ BhEREtaREC SR -

2. R IRE - RN E IR EIRTAT - BB RS RN R Bt > £0mE
GEHHGME > WFREMERBEAEATT > SIERE - SHERBRECERGR -

3. FRBRERRENE > W 7% > WEAMASCHRERT - Z0mE > HEFT © B1fFR
IR AR ©

FRME LN HHSK -

DAVER - W T B2 SRIGHITT > CREF(RAL - m DARE SRS ~ SRR
AP B AGHAR - A DR SRR EE M - ¥ERE RN - SEE EA B
fEM -
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B ARSI RE

AR DU AN (RN Al PACGE Be e [RIHE R R TR - MR G I JORED > 28
TRARFERE ML -

LEOAER - ERIRZEES UL - BREEIEE M E - MER_EXCURIRET - Z2EAE
Hh o BRI » B

2 Z eI EEEERAT - ZEER \FERAAHEL (R TTP) - BlEHE
= [FIRF AR AR IS FIES 2D > BNPERHIE - HRUAERT) - BITERRIGHTEC SR ©

BEMER - MG > AT RAEIEKEE - HEFE - EOEEAT - a0
B RSP 5T > BERRIGHTEC SR, » FIRF R EFERALAT > Z0EE > BERATT -
E R

AHEERAEAME > RSN — ARk =2 -

A& —KMGERs - MBI FE D UEaT - SERRGE > FIRF RIS & @R REAT - B
RATT -

LIAVER © BESSR IR TN IR - SR PEIAITAERAE ST > B IR B AT EALA
IR - AFPEIESEE - BAUWES RZEE -
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Qigong tutorial Schedule

Week 2
WER (BIEPERRE L)
F—AEFHRE=F (HFPEEL)
B EEFHS U (FEPERE LD
F=A HEEERER
ML TR A B - THIRE G MR IORE - &R SR (EML -

LEEFHIRAEAT > 200 E - MRS HE - /2R EiEE - REEIELE BT > 4
ERE MEEGHS > faRIART - BERE - BIFFIRRFIC SR ©

2. AR IS W - 25 Mg EREAT > AEINIE - AE R EEREAT - HRATS -
BIEFAGEHR AC &R -

AHEER A > HRAGMEN > —E—AR—R > =K -
A& —RIMGERT - MRS > A MERAIRSS - fakmpT - HEAT -
Fu= AB CHRERE

A S S BEEIREA BFER - HRR GBI IORE - 2R RFIR(E
fiftL -

1 ARG E. > [FIRFRTE I E > f52RA T - BRI » EHZRR -
2.WESNIE > F0Esh o BHFZERE - BifERIE - HEARNRTT - BIfERTARC

EWE -

3. FIRBRERIG T - [FIRF W E IR AR > fe2RAAT - HRATT » BIERHARHC

EITH -
RS - AR - — R T R -

A& —RMMGERs - WRRERE > IR R EERALAT - HHATT -
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Qigong tutorial Schedule

Week 3

WER (BIEPERRE L)

F-AEFHRE = (FEPEE L)

BN EEFHS U (FHEPEE L)

F=z HEMESRER (FEPEE L)

FU BB THERE (BIEPERE LD

FA EEERE LK

MELFA T IR ~ BRI o THIRR G MR IORE - AR R SER(E M -

LELER  GREAEPEENL - FERFRIE B2 BT > f5RMHE - BEATT -
BIEFIEHRIC &R, -

2 ROREMUE RS + FIIRTRE 7% » RISEEHREMIET 177 - BhfeBRiaisne &

SELAH  EReRaEsl - WS > BEAHIE - B2 -
AELERS > Ry EREH AR/ iEE - B UG HIER o B2 -
SEWVEBAED - [FIRFBARRIER - _ERRINE - HEATT - B2 -
AHEERAFAME > REAAMEN > — ARk =2 -

B —KMGERS - BEOER o GHIERBAD RN - W 28 > W OAEE - R
P > [FIRF RIS N ZEREAT > feAMEE - HRATT -

BRI T2 E R

MELFA HT DURIHE AR E NS AL > (e 22 B[S BOHR - THIRF G JORE > 28
RARFEREMHL -

1 AR IS EIEAL - [FERF W E AT ~ A B2 - HATS - Bh{ERIMaEC &k

%'_‘/_‘_:“O
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2. EE L > WE TMZHHIAT - FE0ETN > fEREE -
3. RIESINGE - W LE L IEIEIR MEREE T - BIfFRRIGIREC &I -

A ME O EPNIEEIE DT F A NZEREE > B2 e &S - iTERER T
THEE R - fRBE AT R > BIfEMIE - BAPR -

5. S mEHEE £ PHTH - BRI IAEC STCR -

Z— B N RO TR Bt —RGE R - WIBRRSE - [FIRF RS A AT
HEMAT > FOLET > FERERT - HERATS -
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Qigong tutorial Schedule

Week 4

WER (BIEPERRE L)
F-AEFHRE = (FEPEE L)
B EEFHS U (FEPERE LD
F=z HEMESRER (FEPEE L)
FU BB THERE (BIEPERE LD
FAN EEERE LK (FEPERFE L)

AN WFREEFRE (BEPERE L)
Fr= WEREERT]

AT DU FRIALA & - AL E IS & - IHRE G MR IORE - AR ARSKIR(E
fEgeL -

LEBEWER » ZERIRZEED - MBS - FF - EREEEEWA - BAI
o BN o

2RI BUSIEE - B - AT -
LRI R O RS - B -

475’%’*%75/3 HIBHERTAUE - [RIRF 2 A 724888 - BN 0H LRIEE - KHEE
N Bz - BAR -

5./ fE A REM > AR o BRI -
AAEFE AR > HREAHEN > — AR H=

B — RGNS - B OER MR UENT - SR > RS AeRHl
AT -

DAVER - (BB HLAGSERTT ~ BII3E0 -
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F/ G HRTEHERE

MR ] DARDS A AL R B AEAR - <2 S BRI - MHHRR S JORE » AMERHK
R AR -

L RIERSEEE - BH ETH > BIFRIE > BRATTT © SHERIMGIFEC &R -
2. FIER 5% - JEREHNIE - BNfEBHAAIEC SR
ZA TR R -

TATER + BUe P AR A E R - T (5 2 S RS Srum s - 12 ARe
RETT > PEERHLNHYERE -

=
1. A P e W PR RE B [E] = > S 0Aitk - HARATT - BRI -
2. JER RO AEED - A TSR - XA T -

MBI SRR o B AR -

AR ¢ BESREERIR - BORRRGS -
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Qigong tutorial Schedule

Week 5-10

WER (BIEPERRE L)
F-AEFHRE = (FEPEE L)
B EEFHS U (FEPERE LD
F=z HEMESRER (FEPEE L)
SR LB THEEREE (FHEPERE L)
FAN EEERE LK (FEPERFE L)
B TR EFR (FEPERFE L)
Fr WEREWRT (FEPERE L)
F/ A FREEGHHE (BEPERE LD
e (P ERE L)
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Appendix F: Quality Assessment

e Rl B —

8 005 B3 5

G S S H # & H
RERISAIEBOERER (5E D 16%) BEHENERERL (5% 5 34%)
110 i f 32|10 w2

LERBRREROR » eSS
REEGR - SOHIEDE I P E & 0 i

B W ERE =R

2 PR (T - BRI

gt B ZAAR R > BTN I MERTE(E
ARES|

FB ARSI

3.FHEFLRMHIE - HEIZRAYAHE

“FROTRENERGE > BN MR L )
Fef

= PR/ EA

4. E AR M LS BUES)

ALY IERYFEIE - K ~ i~ e - EeYED)

BRI

5. BB A B B A 2l

JCETRATE - T SRR

FLE  BERE LK
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6.FC & TR RS R s
CEETART R - BThAR G i

FAE T TR B EE

[BESEY &S

B ERIF PR - BB RS ENEE — L

t

B

FERSHER

7

i
Pl

8. NfERGHRE - BILEHEESE
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