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ABSTRACT: Objectives: Population aging is occurring at a rapid speed all over the world, bringing considerable
public health challenges, including for the mental health of older adults. Considering that older populations are prone
to depression and stress, the need for effective preventive interventions is critical. Thus, we conducted a study aimed
at exploring the preventive impact of a community-based Tai Chi program over 8 weeks on depression and perceived
stress in healthy older adults in South Korea. Methods: A quasi-experimental design was utilized, with 63 older
adults participating (31 individuals in the Tai Chi group and 32 in the control group). The Tai Chi intervention was
a supervised session 3 times per week. Data were obtained anonymously at baseline and post-intervention (week 8),
with validated measures, including the Geriatric Depression Scale and the Korean version of the Brief Encounter
Psychosocial Instrument. Data analysis included frequency distributions, descriptive statistics, and repeated measures
analysis of variance to examine group × time interaction effects. Results: Baseline characteristics were comparable
between groups. A repeated measures analysis of variance revealed significant group × time interaction effects for
depression (Wilks’ Lambda = 0.868, F1, 57 = 8.63, p = 0.005, partial η2

= 0.13) and perceived stress (Wilks’ Lambda
= 0.831, F1, 57 = 11.62, p = 0.001, partial η2

= 0.17). In particular, participants in the Tai Chi group had significantly
greater reductions in depression and perceived stress than participants in the control group. Conclusions: These results
suggest that Tai Chi may contribute to more favorable changes in depression and perceived stress among healthy older
adults compared to no intervention, suggesting its usefulness as a culturally appropriate intervention for sustainable
enhancement of mental health and successful aging in rapidly aging societies, including South Korea.
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1 Introduction
The world population is aging rapidly. In 2021, the population aged 65 years and older was approximately

761 million. By 2050, this figure is projected to reach around 1.6 billion. Nearly one billion people will
be older than 65 years, representing almost one in eight individuals globally. This demographic transition
presents major challenges for public health, specifically, mental health [1]. In fact, approximately 14%
of elderly individuals are affected by psychological disorders like depression, stress, and anxiety. These
conditions significantly affect their quality of life and functional independence [2]. Depression among seniors
is associated with a reduction in emotional well-being, reduces social engagement, exacerbates chronic
health conditions, and increases mortality risk [3]. Additionally, perceived stress, reflecting individuals’
subjective sense of feeling overwhelmed by life’s demands, further contributes to mental and physical
health deterioration, intensifying cognitive decline, weakening immune responses, and raising the risk of
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cardiovascular diseases [4]. Collectively, these conditions underscore the importance of viable preventive
approaches to promote elderly individuals’ quality of life, emotional well-being, social participation, and
physical health [5].

Maintaining the quality of life of elderly people encompasses various dimensions, including physical
health, emotional well-being, and active social participation. International studies stress that older people
report several benefits when they consistently maintain strong social networks, actively participate in social
and physical activities, and regularly engage in meaningful daily activities. These benefits include higher
life satisfaction, lower mental health problems, and better functional autonomy [6–8]. Thus, intervention
programs that promote these types of participation are essential for healthy and energetic aging worldwide.

South Korea exemplifies this demographic transition, having become a society with a significantly
large elderly population (over 20% aged 65 and above) within only 17 years, considerably faster than other
advanced nations [9]. This rapid demographic transition has accelerated as a result of rapid economic
growth and advances in healthcare, in turn resulting in extremely low levels of fertility. This growing elderly
population bears considerable social and psychological burdens. Older South Koreans increasingly live alone
or solely with other seniors, raising risks of isolation, loneliness, and related psychological conditions [10,11].
Economic insecurity is still a part of life for many individuals, with more than one-third of elderly South
Koreans still involved in the workforce primarily for financial need as opposed to choice [5]; These changing
family structures and diminished social support networks highlight the urgent need for community-based,
culturally appropriate preventive programs targeting the aging population in South Korea [5,9].

Preventive mental health strategies focus on the promotion and maintenance of psychological well-
being, working to prevent the initiation and progression of mental disorders [12]. Such approaches target
processes that are associated with positive health outcomes rather than focusing on conditions that are
already clinical in nature, with the intention of trying to promote resilience and decrease risks of mental
decline [13]. Successful preventive strategies among older adults commonly include lifestyle alterations,
exercise, and psychosocial interventions that reduce stress and depressive symptoms [14]. Enhancing physical
and social environments is also recommended for supporting elderly people’s participation in meaningful
activities to enhance their mental health and overall well-being [15].

Physical exercise has emerged as a key non-pharmacological strategy for healthy aging, preventing
frailty and falls, improving balance and functional autonomy, and enhancing older adults’ quality of life [16].
Among various physical exercises, Tai Chi is a traditional Chinese mind-body practice characterized by
slow movements combined with conscious breathing practice and meditative components, which has the
potential to serve as a preventative approach [17]. Tai Chi originated in China, but it has naturally integrated
into Korean society. Its strong cultural acceptability in Korea can be attributed to its philosophical roots in
Taoism. Along with Confucianism and Buddhism, Taoism is one of the major philosophical traditions that
have greatly influenced Korean mindsets and cultural customs [18]. Taoism emphasizes a simple lifestyle in
harmony with nature. This ideology is closely linked to the core principles of Tai Chi, which seek optimal
health and balance through natural breathing, mindful movement, and body-mind integration [19]. In Korea,
Tai Chi training programs are widely provided in public places such as parks, community centers, and
apartment complexes. Most of these programs allow participation for free or at a minimum cost. The soft,
low-intensity breathing and coordinated movements of Tai Chi make it easy for anyone to access and practice,
regardless of age, gender, or health status. The ease of performance and low barriers to entry are important
factors in the widespread and practical use of Tai Chi as a preventive health care practice in Korea [20].

Multiple meta-analytic reviews and individual studies have generally supported the psychological
value of Tai Chi in seniors, implicating its potential as a preventive strategy for maintaining mental health
[21–27]. For example, Leung et al. [21] conducted a systematic review of RCTs studying the efficacy of Tai
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Chi among older adults and found that Tai Chi significantly decreased depressive symptoms and anxiety
while simultaneously improving cognitive function, sleep quality, and overall psychological well-being.
Their various analyses stressed the role of Tai Chi as a low-intensity exercise with great health benefits in
the older population when practiced as a structured and mindful routine in improving emotional health
and cognitive function. Chen and Xu [24] obtained similar findings in their comprehensive meta-analysis.
Specifically, they found that the elderly individuals who participated in the systematic Tai Chi training
showed significantly improved psychological resilience, as well as a higher quality of life and decreased
depression and anxiety symptoms. Moreover, Yin et al. [25] reported that Tai Chi significantly reduced
anxiety and depression compared to general exercise without mindful elements. This effect was explained by
the fact that mindfulness factors unique to Tai Chi, such as focused breathing and intentional movements,
regulate stress-related hormonal responses.

However, previous research has mostly focused on clinical or patient populations, with limited explo-
ration of preventive effects in healthy elderly populations. Additionally, there is a scarcity of preventive
research on Tai Chi within specific cultures, especially within rapidly aging societies such as South Korea.
The absence of empirical data examining Tai Chi’s preventive effects among healthy older adults represents
a significant gap in the existing literature. Certainly, this underlines the need for investigations of Tai Chi’s
preventive efficacy in these distinct demographic contexts.

We specifically target depression and perceived stress as key outcomes because these conditions signif-
icantly influence older adults’ quality of life and functional independence. Depression profoundly impacts
emotional well-being and social participation, while perceived stress represents the everyday psychological
strain that can lead to broader mental and physical health problems if unaddressed. Therefore, this study aims
to evaluate the preventive efficacy of Tai Chi on depressive symptoms and perceived stress among healthy
older adults in South Korea, using a quasi-experimental design. Specifically, we focus on the following two
main questions: (1) Does participation in Tai Chi reduce depressive symptoms in elderly participants? (2)
Does Tai Chi effectively lower the perceived stress level within this population? By clarifying these effects,
we will provide important insights into how Tai Chi can play a role in maintaining sustainable mental health
and promoting vigorous and healthy aging as a culturally appropriate preventive program.

2 Method

2.1 Participants and Recruitment
This study, conducted in Seoul, South Korea, over an 8-week period between 21 October 2024, and 15

December 2024, used a non-randomized quasi-experimental design with an inactive control group. Partic-
ipants for the Tai Chi intervention were recruited via flyers distributed in public spaces and prominently
placed banners within community settings (i.e., community centers, local recreation facilities, and residential
complexes). A certified Tai Chi instructor was recruited and agreed to conduct structured classes in a
designated outdoor community area. The role of the instructor was to lead the Tai Chi training sessions at
a level suitable for older adults and to oversee the compliance and safety of each participant throughout
the study. For the control group, participants were recruited through a range of online announcements
(e.g., community websites, social media postings) and traditional offline methods (e.g., posters and flyers
distributed in community venues). Furthermore, a snowball sampling method was employed, whereby initial
participants referred the study to people they knew, which helped further expand recruitment. Participants
in the control group were instructed to avoid participation in any form of structured Tai Chi or related mind-
body practice throughout the duration of the study. To illustrate participant flow clearly, a CONSORT-style
participant flowchart detailing recruitment, exclusions, and dropouts was created in Fig. 1.
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Figure 1: Research flow diagram

The sampling method combines online and offline advertising and snowball sampling. This method
was chosen to maximize access to the community and to secure sufficiently diverse and representative
participants from the local elderly population. Convenience sampling and snowball sampling methods have
the potential for self-selection bias (e.g., high motivation or health concerns) due to voluntary participation.
However, this bias was minimized by clearly conveying that the purpose of the intervention was preventive
rather than therapeutic.

Initially, 67 participants were recruited (35 Tai Chi and 32 control); after applying inclusion/exclusion
criteria, the final analysis included 63 participants (31 Tai Chi and 32 control). Before enrollment, participants
were screened according to the eligibility criteria. To be eligible to participate, participants had to meet the
following inclusion criteria: 1) 60 years of age or older at the time of recruitment; 2) ability to perform low-
intensity physical exercise safely, determined through a short health interview conducted by researchers,
assessing participants’ self-reported medical history, mobility limitations, chronic musculoskeletal condi-
tions, and cardiovascular risk factors. Participants identified with potential health risks were instructed
to withdraw from participation; 3) not having a history of diagnosed psychiatric disorders (e.g., clinical
depression, severe anxiety disorders) or serious cognitive impairments (e.g., dementia, Alzheimer’s disease);
and 4) a commitment and willingness to participate consistently across the full duration of the 8-week
intervention. Participants were excluded if they had severe medical conditions prohibiting low-intensity
exercise participation (e.g., recent stroke, unstable cardiac conditions, severe arthritis significantly limiting
mobility).

The appropriate sample size was calculated using G*Power 3.1 software, specifically for a repeated-
measure ANOVA (within-between interaction), targeting a significance level of 0.05, 95% statistical power,
and an effect size of 0.5 based on prior study protocols examining Tai Chi interventions in similar older adult
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populations [26]. Results indicated at least 54 participants were needed; accounting for an expected dropout
rate of 12% [27], the target sample size was set at 60 participants to ensure sufficient statistical power. No
additional adjustments were made for multiple analyses or covariates.

2.2 Instruments
Depressive symptoms were evaluated with the Korean version of the Geriatric Depression Scale-Short

Form (GDS-SF), validated by Cho et al. [28] and Jang et al. [29]. The questionnaire consists of 15 questions,
while participants are instructed to answer each question with “yes” or “no”, with total scores ranging from
0 to 15. The higher scores indicate greater depressive symptoms, with scores of 0–5 indicating normal
mood, 6–9 indicating mild depression, and 10–15 suggesting severe depression [29]. The internal consistency
(Cronbach’s α) was reported as 0.89 in the previous literature [30] and 0.84 in the current study. To assess
perceived stress, the Korean-translated Brief Encounter Psychosocial Instrument (BEPSI-K) is a validated
instrument used to assess stress. The BEPSI-K is the Korean version of the stress assessment scale developed
by Frank and Zyzanski [31], translated and validated by Yim et al. [32]. It is composed of five items and
utilizes a 5-point Likert response scale (1–5). Total scores range from 5 to 25, with higher scores reflecting
greater perceived stress. Scores from 5–9 indicate low stress, 10–15 moderate stress, and 16–25 high stress
levels requiring targeted intervention or support. Cronbach’s α (internal consistency) was 0.80 in a previous
study [29] and was 0.80 in this study. Additional cultural validation specifically for this study’s sample was
not conducted due to prior extensive validation in comparable Korean populations [29,30]. Both instruments
were self-administered in a paper-based format.

2.3 Procedures
Before the baseline assessment, the researchers contacted participants by phone or text message (e.g.,

SMS or KakaoTalk) to confirm their participation in the study and 222 explain how to access and fill
out the baseline questionnaire. The willingness to participate was clarified through the informed consent
process. Participants received detailed written and oral explanations of the purpose, procedure, potential
risks and benefits, and confidentiality of the study. Thereafter, they agreed to participate in the study through
a written (paper-based) consent form. Trained research assistants oversaw the questionnaire preparation
and responded to participants’ questions to ensure accurate data collection. Research assistants participated
in training sessions conducted by the principal investigator. These included detailed training on how to
manage questionnaires, strategies to verify participants’ understanding, procedures for handling incomplete
or unclear responses, and ethical considerations (confidentiality, voluntary participation, etc.).

Participants in the Tai Chi group attended supervised classes three times weekly over eight weeks (60
min per session). To increase the rate of participation in the intervention, attendance records were managed
in detail for each class session. Participants who were absent from the class were individually contacted or
sent messages to encourage continued participation. If they faced difficulties in participation, they received
support to resolve them. At the end of the 8-week intervention, the participants were recontacted individually
by telephone or direct message to remind them to complete the posttest questionnaires. At posttest, the same
procedure (paper-based questionnaires) used to collect data at baseline was repeated to maintain consistency.
Participants who completed the study were provided with monetary compensation of 50,000 Korean won
(about 35.90 U.S. dollars) upon completing the study as compensation. In order to ensure privacy, anonymity,
and confidentiality, participants were assigned unique identification codes at baseline, engaging in self-
identification to allow matching of pre- and post-intervention data without participants revealing their
identities. Pseudonyms were used to keep track of individual participants’ collected data, and data were
handled confidentially. For confidentiality purposes, the data collected through paper questionnaires were
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originally safely stored in locked cabinets in the first author’s laboratory. Since then, the data have been
digitized and stored in Dropbox, a password-protected cloud storage service, and access is limited to
only approved research team members. The study was approved by the Hankuk University of Foreign
Studies Institutional Review Board (IRB; No. HIRB-20241017-004), ensuring adherence to the Declaration
of Helsinki and international ethical standards.

2.4 Taichi Intervention
The intervention used in this study was a structured Tai Chi program consisting of three one-hour

sessions per week over eight weeks, for a total of 24 sessions. Each session was held from 6:30 to 7:30 A.m.
at a designated outdoor park in the apartment complex. The session schedule was planned in consideration
of appropriate weather conditions (i.e., avoiding cold weather or rainy weather and choosing a mild season)
and accessibility to outdoor places. These steps were taken to maximize the attendance and participation
of participants.

The intervention program was specially modified and structured for this study. A systematic manual
was developed to ensure the standardization and reproducibility of the intervention. This manual specifically
describes the content, order, time allocation, and educational guidelines of each session. An accredited
instructor with more than 10 years of experience in Tai Chi was selected as the Tai Chi instructor. The instruc-
tor received additional training from the research team before the start of the intervention regarding the
session progress, interaction with participants, and safety management policies. The instructor thoroughly
supervised each session to check the performance status of individual participants, provide immediate
feedback, modify actions if necessary, and ensure participants’ safety during the arbitration period. Any
side effects or safety-related issues encountered during the study period were systematically recorded and
monitored. The instructor systematically measured intervention fidelity by recording participant attendance
in each session and checking the exact operation performance. In addition, the research assistant regularly
conducted fidelity checks to ensure that each session was conducted consistently according to the research
protocol. Participants were asked to report any problems or inconveniences immediately, and protocols were
prepared and operated to respond quickly to any issues. No negative events or adverse reactions (e.g., falls,
injuries, or serious discomfort) were reported during the intervention period.

Throughout the intervention, the entire training sequence, from the warm-up to the Tai Chi routines,
was consistently performed at every session. Each 60-min session included the three sequential phases
(see Table A1): the warm-up, main Tai Chi practice, and cool-down.

The 30-min Tai Chi warm-up exercise consisted of two routines to activate the entire body and promote
relaxation. These were Baduanjin and Daoyin Health Exercises. First, Baduanjin (15 min) involved eight
movements, such as “Two Hands Hold Up the Sky” and “Drawing the Bow to Shoot the Eagle,” each
performed repeatedly. These movements were designed to enhance muscular and joint flexibility, stimulate
circulation, and regulate internal organ functions [33]. Next, Daoyin Health Exercises (15 min) focused on
abdominal breathing combined with gentle movements, such as “Regulating Breath” and “Smoothly Pushing
the Boat” [33,34]. Participants repeated each of these eight movements three times, shifting weight from side
to side to engage different muscle groups and enhance overall mobility.

Following the warm-up exercise, participants practiced the main Tai Chi practice session (25 min),
primarily engaging in the foundational Yang-style 8-form Tai Chi sequence. The main objectives of this
sequence were to improve balance, enhance coordination, reduce stress, and foster mindfulness and body
awareness. This sequence included movements such as “Opening and rolling arms”, “Brushing knee and
twisting step”, and “Cloud hands.” Toward the end of the training period, selected movements from the
more advanced 24-form routine were demonstrated to progressively challenge participants and enhance skill
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development [35]. Finally, each session concluded with a cool-down exercise (5 min). This session involves
gentle stretching movements, relaxation, and breathing exercises to facilitate recovery and reinforce the
mind-body benefits achieved during the Tai Chi session. The Tai Chi protocol combining 8-form and selected
24-form movements was chosen based on prior evidence demonstrating psychological and physical benefits,
ensuring progressive intensity and complexity suitable for older adults [35].

2.5 Data Analysis
Data were analyzed using SPSS version 21.0 (IBM Corp., Armonk, NY, USA). For the demographic

variables, frequency and descriptive statistics were calculated. Crosstab analyses were conducted to evaluate
categorical demographic variables (e.g., sex, marital status) for equivalence between groups at baseline. Inde-
pendent samples t-tests examined group differences at baseline on continuous demographic variables such as
age, perceived physical and psychological health, and outcome variables including depression and perceived
stress. The effects of the intervention on the primary psychological outcomes were analyzed using mixed
repeated measures analysis of variance (ANOVA, group × time). Normality and homogeneity of variance
were verified via Shapiro-Wilk and Levene’s tests, respectively. Statistical significance was defined as p < 0.05,
and effect sizes (partial eta squared) were reported alongside ANOVA results to enhance interpretability.

3 Results

3.1 Preliminary Analysis
A total of 63 older adults participated, with 31 assigned to the Tai Chi intervention group and 32 to the

control group. Crosstab analyses confirmed balanced distribution (p > 0.05) across demographic variables
(sex, marital status, and presence of children), with no missing data.

Independent sample t-tests indicated no significant baseline differences between groups for age (t61
= 1.90, p = 0.06), perceived physical health (t61 = 1.85, p = 0.07), perceived psychological health (t61 =

0.16, p = 0.88), depression (t61 = −0.33; p = 0.82), and perceived stress (t61 = −1.37, p = 0.75). Given mild
positive skewness observed in depressive symptom scores, we also conducted a Mann-Whitney U test as a
supplementary analysis. The Mann-Whitney U test similarly indicated no significant differences in depressive
symptoms between groups at baseline (Mann-Whitney U = 462.000, z = −0.263, p = 0.792). All psychometric
measures demonstrated acceptable properties, and assumptions of homogeneity of variance were confirmed
(Levene’s test, all p > 0.05). Collectively, these analyses confirmed baseline comparability between the groups,
supporting the validity of subsequent intervention comparisons. All the information can be seen in Table 1.

Table 1: Demographic characteristics at pre-test

Characteristics Tai Chi group Control group p-value

N = 31 N = 32
Categorical variables, N (%)
Sex 0.80

Male 12 (38.7%) 14 (43.8%)
Female 19 (61.3%) 18 (56.2%)

Marital status 0.20
Married 27 (87.1%) 31 (96.9%)
Bereavement 4 (12.9%) 1 (3.1%)

(Continued)
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Table 1 (continued)

Characteristics Tai Chi group Control group p-value

N = 31 N = 32
Presence of children 0.77

1 child 1 (3.2%) 3 (9.4%)
2 children 21 (67.7%) 19 (59.4%)
3 children 7 (22.6%) 8 (25.0%)
4 children or more 2 (6.5%) 2 (6.2%)

Continuous variables, Mean
(SD)
Age 70.00 (5.63) 66.81 (7.55) 0.06
Perceived physical health 3.74 (0.57) 3.41 (0.84) 0.07
Perceived psychological health 3.84 (0.58) 3.81 (0.74) 0.88
Depressive symptom 2.80 (3.08) 2.96 (3.44) 0.82
Perceived stress 1.62 (0.49) 1.58 (0.45) 0.75

3.2 Preventive Effects of Tai Chi on Depression and Perceived Stress
A 2 (group: Tai Chi vs. control) × 2 (time: pre-test vs. post-test) repeated measures ANOVA was

conducted to examine the effects of the intervention on depression and perceived stress scores (Table 2
and Fig. 2). For depression, the multivariate test revealed a statistically significant interaction between time
and group, Wilks’ Lambda = 0.868, F1, 57 = 8.63, p = 0.005, partial η2

= 0.13. This indicates that changes
in depression scores over time significantly differed between the Tai Chi and control groups. While the
follow-up paired t-tests indicated that the Tai Chi group did not show statistically significant decreases in
depression scores within their group (p > 0.05), their depression levels were slightly decreased (Meanpre =

2.80 [SD = 3.08] and Meanpost = 2.50 [SD = 3.19]), indicating a small to moderate improvement. The control
group demonstrated a slight deterioration (Meanpre = 2.96 [SD = 3.44] and Meanpost = 3.78 [SD = 3.04]).
For perceived stress, the analysis revealed a significant main effect of time, Wilks’ Lambda = 0.882, F1, 57 =

6.74, p = 0.012, partial η2
= 0.11, indicating a general reduction in stress across the sample from pre- to post-

test. Importantly, there was also a significant interaction effect between time and group, Wilks’ Lambda =
0.831, F1, 57 = 11.62, p = 0.001, partial η2

= 0.17. Similar to depression, although within-group analyses did not
reveal significant reductions in perceived stress for the Tai Chi group, their stress scores changed significantly
differently compared to the control group. Specifically, the Tai Chi group demonstrated a slight decrease
(Meanpre = 1.62 [SD = 0.49] and Meanpost = 1.48 [SD = 0.45]) while the control group either showed increased
stress levels over the intervention period (Meanpre = 1.58 [SD = 0.46] and Meanpost = 1.61 [SD = 0.40]).

Table 2: 2 × 2 repeated measure ANOVA results: investigating main and interaction effects

Variables df Time Time*Group

F p-value ηp
2 F p-value ηp

2

Depression 57 1.51 0.22 0.02 8.63 0.005** 0.13
Perceived stress 6.74 0.012* 0.11 11.62 0.001** 0.17

Note: *p < 0.05, **p < 0.01. df, degree of freedom; ηp
2, partial η2.
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Figure 2: Changes in depressive symptoms (left) and perceived stress (right) during the intervention phase

4 Discussion

4.1 General Discussion
The purpose of this study was to investigate whether Tai Chi is effective in preventing depression and

perceived stress in healthy elderly people in South Korea. The findings indicate that Tai Chi may contribute
to preventing depressive symptoms and perceived stress in healthy older adults, with a significant differential
effect compared to the control group. Although some intra-group changes were not statistically significant,
the effect size showed a clinically significant improvement, and a small to moderate decrease was observed
in the mean scores of GDS-SF and BEPSI-K. These results are of practical importance, especially for elderly
adults, as even minor changes can greatly contribute to the quality of life among this population. Specifically,
the repeated measures ANOVA revealed a statistically significant interaction effect between group and time
for depression and perceived stress scores. This interaction indicates that the pattern of change in depressive
symptoms and perceived stress over time differed significantly between the groups. Tai Chi group showed
a trend toward decreased depression and perceived stress levels, while the control group did not exhibit
such improvements.

The observed discrepancies between statistical significance and clinical significance highlight important
implications when interpreting preventive study results. In healthy groups with relatively mild symptoms,
small but consistent changes are of great significance in primary prevention strategies. Such changes can
reflect the early mitigation of risk factors that may develop into more serious conditions in the future [36].
Thus, while these minute improvements may not meet the traditional statistical significance standards, they
are very important in terms of maintaining and improving the quality of life and preventing the onset
or exacerbation of mental health problems [37]. Therefore, the results of this study emphasize that, when
evaluating the effect of preventive mental health interventions for healthy elderly people, not only statistical
significance but also clinical significance should be considered.

One reason for the lack of statistically significant changes in depression and stress scores within the
Tai Chi intervention group may be that the baseline depression and stress levels of the intervention group
participants were already relatively low, a phenomenon commonly known as the “ceiling effect”. The baseline
GDS-SF score for the Tai Chi group was 2.80, which is well below the threshold score (≥5) commonly used to
indicate mild depressive symptoms [38]. Similarly, their average baseline score of 1.64 on BEPSI-K is within
the no stress range (<5), reflecting an initially low level of perceived stress [32]. Given these low initial scores,
participants likely had limited room for measurable improvement, thereby potentially reducing statistical
power to detect significant within-group changes. This ceiling effect not only affects statistical power but also
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has broader implications for the criteria for selecting participants. The selection criteria in this study were
intentionally targeted at healthy older adults to evaluate primary prevention effects. This approach resulted
in the inclusion of individuals with a relatively low probability of showing significant improvement in the
mental health scale originally developed for the clinical group [39,40]. Thus, while standardized tools such
as GDS-SF and BEPSI-K are valid and reliable, they may have some limitations in the sensitive detection
of progressive mental health improvements in healthy populations [32,41]. Other factors may also have
lowered the likelihood of detecting statistical significance within the intervention group, such as the limited
sample size, diversity of individual responsiveness, and duration and intensity of the intervention. Overall,
although the intervention group did not show a statistically significant internal improvement, the observed
differences in depressive symptoms and perceived stress between the intervention group and the control
group nonetheless indicate the possibility that Tai Chi may provide preventive mental health benefits to
elderly adults.

The preventive effect of Tai Chi found in this study may be attributed to various interacting mediators
across physiological, psychological, and neurological domains [17]. On a physiological level, frequent Tai
Chi practice may promote emotional wellness through a reduction in activity of the sympathetic nervous
system [42], decreased levels of stress hormones including cortisol [43], as well as reduced inflammatory
markers such as interleukin-6 [44,45], all of which are highly related to depression and perceived stress.
Psychologically, Tai Chi also combines elements of mindfulness, deep breathing, and meditation to increase
participants’ self-efficacy, emotional awareness, and stress-coping skills [46–49], which in turn have the
potential to decrease perceived stress and depression. The underlying mechanisms involving changes in the
prefrontal cortex, a part of the brain known for emotional control, cognitive function, and psychosocial
resilience, can also be addressed neurologically through Tai Chi practice. Increased activity in the prefrontal
cortex may help regulate mood and stress [17]. Recent meta-analyses further support these mechanisms by
linking Tai Chi practice to improved psychological outcomes in older adults [21,23,25].

In addition, the quasi-experimental and non-randomized study design of this study could have caused
selection bias and affected the observed results. In particular, participants who voluntarily participated in
the Tai Chi arbitration group may have shown differences in their motivation level, health interest, or other
unmeasured characteristics compared to the control group. Therefore, although the results of this study are
positive, causality and generalizability should be interpreted carefully. Future studies should apply a fully
randomized controlled design to confirm these preliminary results and identify stronger causal relationships.

4.2 Theoretical Contribution
This study makes a theoretical contribution to the literature on preventive mental health interventions.

Previous studies have mainly focused on reducing symptoms in groups with distinct clinical symptoms.
Meanwhile, research on strategies to prevent mental health issues in relatively healthy elderly people has
been insufficient. Focusing on this theoretical gap, this study empirically proved that preventive interventions
such as Tai Chi can be effective in maintaining mental health and preventing worsening symptoms in
groups with good initial mental health conditions. This preventive approach is consistent with public health
objectives targeting preventive strategies to support elderly adults’ mental health and well-being, consistent
with policies such as the World Health Organization’s (WHO) “Healthy Aging” plan.

This study enhances the theoretical framework of health promotion by showing the ways in which
mind–body interventions such as Tai Chi can be effectively integrated into preventive health strategies at
the community level. Furthermore, these findings represent a meaningful contribution to the healthcare and
mental health promotion literature base by suggesting the appropriateness of culturally relevant, accessible,
and sustainable preventive interventions. In addition, this study supports and expands existing theoretical
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frameworks, including biopsychosocial models and primary prevention frameworks of mental health. In
doing so, the study emphasizes the importance of a holistic approach that integrates well-being at the physical,
psychological, and social levels. As mental health challenges related to aging become an increasing global
concern, identifying effective interventions that can be widely implemented in community settings is crucial.
Therefore, this study suggests that tai chi is a sustainable, cost-effective, and culturally appropriate preventive
intervention method. In doing so, the study fills an important gap in the existing theoretical and empirical
understanding of mental health promotion, especially in healthy older adults.

4.3 Practical Implication
The results of the present study have several potential implications for practice and preventive mental

health among healthy older adults. First, our findings indicate that Tai Chi is a feasible preventive strategy
that can be integrated into community settings such as community centers, senior living facilities, or other
public places that older adult residents use regularly. Community health managers and policy makers should
prioritize that such programs are affordable, well-publicized, and easily accessible. Furthermore, they also
need to convey the preventive aspect of such programs through their publications and promotion to enroll
healthy older adults, indicating that Tai Chi is for clinical and preventive health purposes. However, for
the successful implementation of the intervention program, it is necessary to fully consider and address
potential obstacles to implementation, such as initial costs, training of professional leaders, and cultural
adaptation efforts.

Second, health policy managers can develop a public health campaign that emphasizes the preventive
mental health effects of tai chi for healthy elderly people based on the results of this study. Strategies that
clearly convey not only therapeutic effects but also preventive effects will be able to attract the attention of
participants in the community and promote widespread participation.

The results of this study also provide a useful basis for healthcare application developers to explore
the possibility of effectively integrating Tai Chi guidelines and guidance into mobile and web-based health
promotion apps for older people. However, it is necessary to fully recognize and address practical limitations.
These include difficulties that elderly people may experience in accessing and utilizing digital technology,
lack of digital utilization capabilities, and initial resistance to digital mediation. Therefore, developers need to
consider developing a user-friendly digital platform that provides virtual tai chi classes, educational videos,
personalized feedback, and motivation tools that reflect the needs and preferences of elderly individuals.
Such digital health solutions can increase the reach, scalability, and sustainability of preventive mental health
interventions, thereby serving as an effective complement to traditional face-to-face community programs.

4.4 Limitations and Future Research Directions
While this study provides some valuable insights, several limitations should be recognized, each suggest-

ing avenues for future inquiry. First, this study utilized a quasi-experimental design without randomization.
However, being practical and applicable in real-world community settings, this design has introduced
possible selection bias given that participants may have self-selected into the Tai Chi or control group. It
could mean that volunteers from the Tai Chi group were more highly motivated from the outset or were
more health-conscious, both of which could have affected their compliance with the intervention and their
responses to the dependent measures. In addition, the non-randomized design of this study has a limitation.
Specifically, the participants do not sufficiently control confounding variables, such as additional physical
activities that may have been performed outside the study. Future studies should use a fully randomized
controlled design to clarify the causal relationship more clearly and reduce this bias.
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Second, the relatively short 8-week duration of the intervention may have limited meaningful changes,
especially among healthy older adults who tend to display ceiling effects on mental health assessments. An
extended intervention period, with additional follow-up assessments (e.g., 6-month or 12-month assess-
ments), would allow for increased investigation into longer-term preventive effects and the understanding
of ongoing mental health benefits of Tai Chi use.

Third, since participants in this study were mainly recruited from a local community in Korea, the
generalizability of the findings to elderly people in different cultural and socioeconomic contexts may be
limited. The current study also did not conduct moderation analyses to explore individual heterogeneity
systematically. Future research—including multicenter studies with more diverse populations—should
examine potential moderating factors such as age, sex, baseline mental health status, or adherence rates to
strengthen the study’s external validity and better understand which individuals benefit most from Tai Chi
intervention. In addition, since the evaluation was based on a self-report psychological measurement tool,
there is a possibility of social desirability bias and/or recall bias. Future studies can increase the validity of
the evaluation by combining objective physiological indicators (e.g., cortisol level, heart rate variability) and
observation data to more precisely explore and document the preventive mental health effects of Tai Chi.

Another limitation is that there was no measurement tool to evaluate program participation or subjec-
tive compliance. Future studies should consider the utilization of active control groups (e.g., different exercise
types), explore subgroup analyses (e.g., based on sex or socioeconomic status), examine physiological
mechanisms using biomarkers (e.g., inflammatory markers and stress hormones), and broader outcomes
including quality of life, psychological well-being, and resilience.

5 Conclusions
In conclusion, results suggest that Tai Chi holds promise as an effective strategy for promoting mental

health problems in healthy elderly people. This study highlights the importance of prioritizing primary
prevention over treatment and underscores the need for early, proactive strategies to support sustainable
mental health. Additionally, this study showed that Tai Chi program can be successfully implemented within
the specific cultural context of Korea, where the practice is widely accepted and integrated into daily life.
Future studies should investigate the long-term effects of Tai Chi and explore additional factors (e.g., program
intensity, participant characteristics, and delivery methods) that may enhance its effectiveness as a preventive
mental health strategy.

Acknowledgement: The authors would like to express their sincere gratitude to Dr. Keunsoo Lee, a certified Tai
Chi instructor, for leading the intervention sessions, and to Juhee Hwang for her valuable assistance with the data
collection process.

Funding Statement: This research was supported by the Bio & Medical Technology Development Program of the
National Research Foundation (NRF) & funded by the Korean government (MSIT) (NRF-2021M3A9E4080780) and
Hankuk University of Foreign Studies (2024).

Author Contributions: Study conception and design: Ye Hoon Lee and Yoonjung Park; Data collection: Ye Hoon Lee;
Analysis and interpretation of results: Ye Hoon Lee and Yoonjung Park; Draft manuscript preparation: Ye Hoon Lee.
All authors reviewed the results and approved the final version of the manuscript.

Availability of Data and Materials: The data that support the findings of this study are available from the first Author,
Ye Hoon Lee, upon reasonable request.

Ethics Approval: This study was approved by the Hankuk University of Foreign Studies Institutional Review Board
(IRB) under reference HIRB-20241017-004.



Int J Ment Health Promot. 2025;27(8) 1145

Informed Consent: All participants signed the informed consent in this study.

Conflicts of Interest: The authors declare no conflicts of interest to report regarding the present study.

Appendix A

Table A1: Tai Chi intervention program

Phase Duration Exercises Key features Main objectives and
benefits

Tai Chi warm-
up—Baduanjin 15 min

Shuang Shou Tuo Tian Li San
Jiao

Two hands hold up the sky to regulate
the triple burner

Muscle and joint
flexibility, circulation
stimulation, internal

organ regulation

Zuo You Kai Gong Si She Diao Drawing the bow to shoot the eagle left
and right

Tiao Li Pi Wei Xu Dan Ju Separate heaven and earth to
harmonize spleen and stomach

Wu Lao Qi Shang Wang Hou
Qiao

Wise owl gazes backward to alleviate
five strains and seven impairments

Yao Tou Bai Wei Qu Xin Huo Sway the head and swing the tail to
remove heart fire

Liang Shou Pan Zu Gu Shen Yao Two hands hold the feet to strengthen
the kidneys and waist

Zan Quan Nu Mu Zeng Qi Li Clench fists with angry eyes to increase
strength

Bei Hou Qi Dian Bai Bing Xiao Bounce on the toes to shake away
illnesses

Tai Chi warm-
up–Daoyin

health exercise
15 min

Tiao Xi Tu Na Regulating breath, exhaling and
inhaling

Improved mobility,
enhanced abdominal

breathing, gentle
muscular engagement

Shun Shou Tui Zhou Smoothly pushing the boat
Jian Dan Ri Yue Carrying the sun and moon on

shoulders
Peng Diao Zhan Chi Roc bird spreads its wings

Yi Fan Pan Shi Turning over the stone
Tui Chuang Wang Yue Pushing the window to gaze at the

moon
Ying Feng Tan Chen Facing the wind to remove dust

Lao Weng Fu Yan Old man strokes his beard

Tai Chi main
forms–Yang-style 25 min

Qi Shi & Quan Gong Shi (or
Dao Juan Gong)

Opening and rolling arms

Development of balance,
coordination,

mindfulness, progressive
physical and cognitive

challenge

Lou Xi Ao Bu Brush knee and twist step
Ye Ma Fen Zong Parting the wild horse’s mane

Yun Shou Cloud hands
Jin Ji Du Li Golden rooster stands on one leg
Deng Jiao Heel kick

Lan Que Wei Grasp the bird’s tail
Shi Zi Shou & Shou Shi Cross hands and closing

Cool down 5 min Stretching and breathing exercise Muscle recovery,
relaxation, and

reinforcement of
mind-body integration
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