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Introduction
AbStraCt Recent epidemiological research has shown that
approximately 20% of school-aged children are suffering from
Objectlves.: The DRIBRES Of th'S.StUC_’V 15 et 1) G2 if psychological health issues, such as chronic stress, anxiety,
Health Qigong is effective in improving children's depression and low self-esteem, which have resulted in poor

psychological well-being, and 2) compare the relative
effectiveness of Health Qigong with two traditional
Western exercises (i.e., aerobic exercise and physical
education activities) on children's mental health.

academic performance, school failure, disruptive behavior at
school and significant economic burdens [1]. According to
conservative estimates from the National Mental Health
Surveillance Survey, more than $247 billion per year is spent
on these psychological health issues among children in the U.S.

(2].

Methods: Using a pre and post-test quasi-experimental
design, we compare the effects of three different modes

of exercise (i.e., aerobic exercise, mind-body exercise, and The question of how to improve children’s psychological
regular physical education) on reducing stress (n=101) and health has been of major interest for several decades.
improving self-esteem (n=68) in children over a 16-week Although the most commonly used treatments for mental
period. health issues in children were medications and psychological

counseling, many parents preferred the natural ways to
improve their children's mental health status. In fact, many
studies indicate that regular exercise can improve
psychological well-being [3-5]. A meta-analysis including 25
studies with participants aged three to 20 vyears has
demonstrated that exercise can improve self-esteem [6].
Another systematic review including 30 studies has shown that
participating in physical activities can reduce stress and
well-being for children. Health Qigong may be considered improve emotional well-being and self-efficacy among children
as an alternative mind-body exercise for children who [7,8].

may not enjoy competitive sports and do not fit in well Despite the accepted perception of the benefits of exercise,
with conventional exercise activities. only half of the school-aged children participated in physical
education, played in sports or did exercise to strengthen or
tone their muscles more than once a week in 2013 [9]. It is
hypothesized that one of the reasons why children do not
participate in regular exercise is because these traditional
exercises are competitive, highly physically demanding, and
focus on the development of kinesthetic or motor skills, which
is not attractive for children who do not enjoy or perform well
with these activities [10]. Therefore, alternative exercise

Results: Our study revealed a significant improvement in
reducing stress (p=0.006) and improving self-esteem
(p<0.001) using the repeated measures analysis of
variance. No significant difference was detected among
the three exercise groups.

Conclusion: It appears that the three different modes of
exercise have a similar effect on improving psychological

Keywords: Stress; Self-esteem; Aerobic exercise; Mind-
body exercise; Health Qigong; Children
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modalities for children to improve their psychological well-
being is warranted.

With the increasing use of Complementary and Alternative
Medicine in the U.S., a variety of Eastern mind-body exercises,
such as Yoga, Tai Chi, and Qigong, has gained popularity within
the past two decades [11]. Scientific literature has shown that
these mind-body exercises (e.g., Tai Chi and Yoga) are effective
in enhancing positive emotions, reducing stress, and improving
relaxation among adults and the elderly [12-14]. However, the
impacts of Health Qigong (i.e., a typical mind-body exercise)
on children have not been very well studied [15]. Moreover,
even less research has compared the relative effectiveness of
Health Qigong with traditional Western exercises, such as
aerobic exercise and physical education activities.

To fill this gap, the purposes of this study are to 1) examine
if Health Qigong is effective in improving children’s
psychological well-being and 2) compare the relative
effectiveness of Health Qigong with two traditional Western
exercises, aerobic exercise and physical education activities, on
children’s mental health.

Methods

Participants and procedures

This study was conducted at two Title | elementary schools
in the Midwest US. The inclusion criteria for participation
were: (a) enrolled in one of the participating elementary
schools and (b) turned in both consent and assent forms. One
hundred and fifty students met these criteria. Of these,
children who were (a) taking anti-anxiety medication, (b)
involved with other mind-body exercise programs (such as
Yoga, Tai Chi, and Qigong), or (c) unable to finish the 16-week
program were excluded. Consequently, 110 students
completed the study. For logistical reasons, random
assignment to treatments was performed at the classroom
unit level rather than the individual level. Of these
participants, one third-grade and one fourth-grade class
participated in the aerobic exercise group (AE), another third-
grade and fourth-grade class participated in the mind-body
exercise group (MBE) and another two fourth-grade classes
attended the regular physical education program (PE). The
participating schools were similar about demographics,
location, and program structure.

This study included two months of recruitment, one week of
pre-test, a 16-week intervention, and one week of post-test.
The flow diagram for this study is depicted in Figure 1.

Study design

A pre-and post-test quasi-experimental study was
conducted to compare the effects of the three different modes
of on reducing stress and improving self-esteem in children
over a 16-week period using the State-Trait Anxiety Inventory
for Children (STAIC) and Piers-Harris Children's Self-Concept
Scale 2nd Edition (Piers-Harris 2).
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The study protocol was approved by the Institutional Review
Board at both Indiana University and the local school district.
Both of the consent and assent forms were obtained before
the study started.
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Excluded (n=40)
T + Inclusion criteria not met (n =32)
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Figure 1 Flow diagram of the study.
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Note: STAIC-1: State-Trait Anxiety Inventory for Children S-
Anxiety Scale; Piers-Harris 2: Piers-Harris Children’s Self-
Concept Scale 2nd edition.

Instrumentation

The STAIC-1 and Piers-Harris 2 were used to assess stress
and self-esteem, respectively.

The STAIC-1 measures how children feel at a particular
moment in time [16]. Since this study was conducted in a
relatively short-term period of 16-weeks, only STAIC-1 was
used. The STAIC-1 consists of a 20-item scale. Each item has
three possible response options indicating the extent to which
each respondent agrees with the given statement. Typical
questions from STAIC-1 include statements like | feel “very
calm, calm, not calm,” “very upset, upset, not upset,” or “very
pleasant, pleasant, not pleasant.” The STAIC has been deemed
one of the best scales available to assess anxiety and stress in
children. The Cronbach alpha was 0.89 for STAIC-1 for this
study, indicating good reliability.

The Piers-Harris 2 has 60 self-reporting questions with a
subtitle “The Way | Feel About Myself” The survey normally
yields a general measure of the respondents’ overall self-
esteem and contains six sub-scales: 1) Behavioral Adjustment
2) Intellectual and School Status 3) Physical Appearance and
Attributes 4) Freedom from Anxiety 5) Popularity, and 6)
Happiness and Satisfaction. Typical questions from this
guestionnaire include statements like “I can be trusted,” “I do
many bad things,” or “I am often afraid.” The children can
answer “yes” or “no” for each question. Piers-Harris 2 is
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regarded as the most psychometrically sound instrument for
assessing children’s self-esteem and is highly recommended
for use in a classroom setting [17]. The Cronbach alpha was
0.774 for all sub-categories of the Piers-Harris 2 for this study,
which indicates relatively good reliability.

Interventions

There were three exercise interventions in this study. All
participants attended their respective programs once per
week. Aerobic Exercise (Energize in particular) was chosen as
one of the interventions. A typical Energize class includes a 10-
minute warm-up using the letters E-N-E-R-G-I-Z-E, and 35
minutes of aerobic exercise activities and fitness games.
Specifically, the first letter “E” stands for jumping twice, the
“N” for clapping three times, the second “E” for five jumping
jacks, the “R” for jogging in place for 30 seconds, the “G” for
clapping and jumping simultaneously four times, the “1” for
sitting down and taking three deep breaths, the “Z” for
standing up straight, and the last “E” for five sit-ups. Fitness
games include topics such as “Fruit Flies,” “On the Bank, in the
River,” “Cha-Cha Slides,” “Funky Monkey,” “Tales,” and
“Mingle-Mingle.” Detailed information about the Energize
curriculum is published online by the Monroe County YMCA
[18].

Mind-body exercise (Health Qigong in particular) was
chosen as another intervention. According to Creps, Health
Qigong is described as a combination of Yoga and Tai Chi
regarding its practice, which features a meditative body
movement by imitating interesting plants and animals, deep
belly breathing, positive imagination, self-massage, and
moving meditation [3]. A typical Health Qigong class usually
started with a five minute warm-up of whole-body tapping and
deep belly breathing, followed by 35 minutes of mindfulness-
based movements and a five-minute meditation in conclusion.
These movements normally included “Blooming like a
Sunflower,” “Growing like a Pine Tree,” “Flying likes a White
Crane,” and “Resting like a Sleeping Lion.” Movements are
normally practiced by using pictures, stories, imagination,
songs, and teamwork activities. A detailed description of the
mind-body exercise program utilized by these authors is
published in a previous study [19].

General Physical Education (PE) activities were chosen as
the third intervention because PE is required for students at
both elementary schools. A typical physical education class
consisted of running, softball, calisthenics, dodge ball,
volleyball, capture-the-flag, and short relay races of
approximately 100 yards. Most physical education activities
are competitive and demand highly physical involvement to
develop kinetic and motor skills.

Data collection and scoring

The pre-test data were collected in the second week of the
spring semester, and the post-test was conducted the week
immediately following the 16-week intervention. The STAIC-1
questionnaire was scored based on the scoring key for STAIC
[16]. The Piers-Harris 2 survey was scored based on the
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AutoScore™ Form [20]. Also, students’ age, gender, race,
height and weight, were recorded at baseline to provide basic
demographic information.

Data analysis

Data were analyzed using the Statistical Package for Social
Science (IBM Statistics SPSS 22). Frequencies and percentages
were run on all categorical variables to check for extreme and
inconsistent values. Descriptive statistics were calculated for
all continuous variables to summarize basic demographic
characteristics. Skewness, kurtosis, and Q-Q plots were used to
evaluate normality of each outcome variable. Homogeneity of
variance between groups was examined by box plots and
Levene’s test.

Chi-square tests of independence and analysis of variance
(ANOVA) were conducted to determine statistically significant
differences in participants’ characteristics among the three
exercise groups. A 2 X 3 repeated measures ANOVA was
conducted to identify significant changes from pretest to
posttest among the three exercise groups. The statistical
significance was set at p<0.05.

If the interaction effect of time x exercise groups or the
three exercise groups’ main effects were significant, a follow
up pair-wise comparison was performed. For all effects, partial
eta-squared (n2) values were reported as indexes of
meaningfulness (small, partial n2=0.10; moderate, partial
n2=0.30; large, partial n2=0.50) to demonstrate the strength of
the effect.

Results

Participant Characteristics for STAIC-1 and Piers-Harris 2 at
Baseline: Table 1

After removing extreme and inconsistent values, the sample
size for the STAIC-1 was 101, composed of 56 females and 45
males. The average age was 9.4 years old. The majority of
students (88.2%) were white.

Ninety students completed the Piers-Harris 2 questionnaire.
Observations deviating more than two standard deviations
from the mean were considered as possible outliers according
to the Piers-Harris 2 manual. With the elimination of these
extremely low or high scores, the sample size was 68, which
consisted of 39 females and 29 males. The average age was 9.3
years old. The majority of students (88.2%) were white.

There were no significant differences for gender (P=0.390)
or race (P=0.158) between the three groups. Additionally, no
significant differences were observed for either STAIC-1
(P=0.134) or Piers-Harris 2 (P=0.588) between the three
groups at pretest.

Table 1 Participant demographics for STAIC-1 and Piers-Harris
2.

Physical education

Energize
activities (n=29)

Health Qigong
(n=38)

STAIC-1 (n=34)
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Results of the repeated measure analysis for STAIC-1 and
Piers-Harris 2: Table 2

There was neither a significant difference in STAIC-1 as a
function of exercise conditions (F (2, 98)=2.84, P=0.064,
n2=0.055, 1- P=0.55), nor a significant interaction with
exercise conditions by time (F (2, 98)=0.17, P=0.85, n2=0.003,
1-B=0.075). However, a significant main effect of stress
reduction over the 16-week intervention period was found (F
(1, 98)=7.9, P=0.006, n2=0.075, 1- B=0.8).

Similarly, for Piers-Harris 2, neither a significant difference
among the three exercise groups (F (2, 65)=1.29, P=0.283,
n2=0.038, 1- B=0.269), nor a significant interaction for exercise
conditions by time (F (2, 65)=1.50, P=0.230, n2=0.044,
1- B=0.309) were found. A significant improvement on self-
esteem total score over the intervention period was identified
(F (1, 65)=16.87, P<0.001, n2=0.206, 1- B=0.982).

No post-hoc pair-wise comparisons were conducted since
neither significant interaction effect from pre to post-test
among the three exercise groups nor significant group, main
effects were found for all three dependent variables.

Table 2 Repeated measures analysis for STAIC-1 and Piers-
Harris 2 from pre-to post-test among three exercise groups.

4

Mean SD Mean SD Mean SD ‘ F ‘ P-value n?
Age, years | 9.7 05| 92 06 | 9.1 0.6 STAIC-1 (N=101)
Height,cm | 1414 | 75| 1392 8.4 139.5 76 Time'Exercise 0.17 0.85 0.003
Weight, kg | 39.5 9 38.6 79 | 37 8.2 Time 7.9 0.006™ 0.075
Gender n % n % n % Exercise Groups 2.84 0.064 0.055
Girls 24 63 16 47 16 55 Piers-Harris 2 (N=68)
Boys 14 37 18 53 13 45 Time*Exercise 1.5 0.23 0.044
Race Time 16.87 <0.001™" 0.206
White 35 92 28 82 20 90 Exercise groups 1.29 0.283 0.038
Others 3 8 6 18 3 10 Note: STAIC-1: State-Trait Anxiety Inventory for Children S-Anxiety Scale;
Piers-Harris 2: Piers-Harris Children’s Self-Concept Scale 2nd Edition.
Piers Energize Health Qigong Physical education “P<0.01, ""P<0.001
Harris 2 (n=30) (n=27) Activities (n=11)
Mean SD Mean SD Mean SD Discussion
Age, years 9.8 0.5 9.1 0.6 8.8 0.4 . . .
This study examines the relative effects of three modes of
Height,cm | 140.3 | 7.1 | 1377 7 137.4 78 exercise in improving children’s psychological health. The
Weight, kg 39 8.5 375 77 36.4 78 ﬁndings show a signiﬁcant reduction (P=0006) in stress and
improvement in self-esteem (P<0.001) over a 16-week
G d 0, 0, 0, . . . . . .
ender " A n A A intervention period among all three exercise groups, including
Girls 18 60 14 52 7 64 Health Qigong, aerobic exercise, and physical education
activities, which indicates that all exercises are beneficial for
Boys 12 40 13 48 4 36 . . . ) .
improving children’s psychological health.
Race . .. . .
This finding that conventional Western exercises (e.g.,
White 27 90 23 85 10 91 aerobic exercise and physical education activities) are
Others 3 10 4 15 1 9 bene.ﬁaal for- |mprow-ng chlldr(f_-n s psychological weII—t?elng is
consistent with previous studies [21]. Regular exercise can
Note: STAIC-1: State-Trait Anxiety Inventory for Children S-Anxiety Scale; imul itive th h nd feelin he incr in
Piers-Harris 2: Piers-Harris Children’s Self-Concept Scale 2nd Edition stimu at,e positi e,t oughts a d ee, gs by the A creases )
serotonin, dopamine, and endorphin [22,23]. This theory is

also applied to Health Qigong because much literature has
indicated that Health Qigong can be considered as a moderate-
intensity exercise in terms of its practice as a combination of
Yoga and Tai Chi [3]. Furthermore, the psychological benefits of
Health Qigong may also be due to the emphasis on deep belly
breathing, positive imagination, self-massage, and meditative
movement, which can induce relaxation response by
stimulating the parasympathetic pulmonary neural receptors
and enhance self-esteem by imitating interesting plants and
animals through active and joyful group activities [19,24,25].

No significant differences were identified for either STAIC-1
(P=0.064) or Piers-Harris 2 (P=0.283) among the exercise
groups. The failure to identify significant differences between
aerobic exercise and mind-body exercise was not atypical in
the field of pediatric psychological health. This may stem from
insufficient frequency and duration of the interventions.
Health Qigong teachers generally recommend daily practice of
the exercise for at least six months to achieve substantial
benefits. A similar study which demonstrated significant
differences in stress reduction between Yoga and swimming
suggested 40 minutes of instruction two days a week for 14
weeks [26]. Another similar study comparing the benefits
between Tai Chi and brisk walking in improving quality of life
suggested one hour three times per week for 12 weeks
identifying a significant difference [27]. Although the present
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study followed the suggestion of teaching Health Qigong for
more than nine weeks, the frequency of the Health Qugong
classes may not have been sufficient to manifest obvious
measurable advantages over aerobic exercise or regular
physical education activities. In addition, the relatively small
and unequal sample size can contribute to a low power to
identify significant main effect for the three exercise
modalities (when not superseded by a significant interaction
effect) [28]. While this is appropriate for a pilot study, it may
have caused some type 2 errors. Thus, future studies involving
larger sample size with a longer intervention period and more
frequent practice is warranted in order to determine if these
three exercise modes significantly impact psychological well-
being differently.

There are a few limitations that must be addressed for this
study. First, only two self-reported measures (STAIC-1 and
Piers-Harris 2) were utilized which may not have been
sensitive enough to capture all of the variables that may have
changed. To obtain a thorough assessment of a child’s stress
level and self-esteem, the STAIC-1 and Piers-Harris 2 findings
should be integrated with other clinical data, such as
interviews and professional consultations. In particular, several
studies researching Qigong for stress reduction involved the
measurement of physical bio-markers, such as urinary cortisol
and plasma norepinephrine and epinephrine which provide a
more objective measure for distinguishing the difference
between the impact of Health Qigong and other exercise
modalities [3,29]. Second, participation in the study groups
was not randomized due to the logistics of using class units
rather than individuals. Non-randomization increases the risk
of selection bias. Third, the frequency of the intervention was
only once a week due to the tight schedule of the elementary
school, which may not be sufficient to manifest obvious
measurement differences among the three modes of exercise.
Lastly, the majority of the participants were white, which may
reduce the generalizability of outcomes to other race/ethnic
groups.

Conclusion

Our findings indicate that all three exercise modes, including
Health Qigong, aerobic exercise, and physical education
activities, are effective in improving children’s psychological
well-being. Mind-body exercise may be considered as an
alternative approach for children who may not enjoy
competitive sports or not fit in well with conventional exercise
activities. A longitudinal study with larger sample size is
warranted to detect how different modes of exercise influence
children's mental health status. Future studies should
investigate the complimentary benefits of exercises from both
Eastern and Western cultures to meet children’s diverse needs
for different types of exercises.
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