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Abstract 

Background Older adults with cognitive decline need physical activity for maintaining brain health and mitigating 
cognitive decline. Tai Chi is a safe and gentle aerobic exercise and has been recommended for people with various 
health conditions to improve their physical functioning, well-being, and quality of life (QoL). This study aimed to 
determine the feasibility of a 12-week program of Tai Chi for memory (TCM) among older adults with mild cognitive 
impairment (MCI) or dementia; and to determine the pilot effects of TCM on physical functioning, depression, and 
health-related QoL.

Methods A quasi-experimental design was used with two groups: MCI and dementia. The feasibility of the 12-week 
TCM program was assessed after it finished in terms of its acceptability, demand, implementation, practicality, adapta-
tion, integration, expansion, and limited-efficacy testing. Other health-related outcomes, physical functioning, depres-
sion, and health-related QoL were measured before and after the TCM program. Outcome measures consist of a 
digital hand dynamometer for grip strength, the standard sit-and-reach test, the one-leg-standing balance test, timed 
up and go (TUG) test, the Korean version of the Geriatric Depression Scale, and the 12-item Short Form survey (SF-12). 
Paired and independent t-tests were used to compare the effects of TCM within and between groups.

Results The TCM program was completed by 41 participants with MCI (n = 21) or dementia (n = 20), and its accepted 
feasibility was assessed. After TCM, the MCI group exhibited significant enhancements in right-hand grip strength 
(t = − 2.13, p = .04) and physical-health-related QoL (t = − 2.27, p = .03). TUG scores improved in both groups (MCI, 
t = 3.96 p = .001; dementia, t = 2.54 p = .02). The adopted form of the TCM program was effectively and safely applied 
to those with various levels of cognitive impairment. The program was well accepted by the participants with a mean 
attendance rate of 87%. No adverse events were reported during the program.

Conclusion TCM has the potential to improve physical functioning and QoL. Since there was no comparison group 
to control for confounding factors and low statistical power in the present study, further studies are warranted with 
a stronger design that includes longer follow-up periods. This protocol was retrospectively registered on Dec 1, 2022 
(NCT05629650) at ClinicalTrials.gov.
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Background
Globally, 6.6% of people aged 60 years and older have 
mental and neurological disorders including Alzhei-
mer’s disease (AD) and dementia [1]. More than 55 mil-
lion people live with dementia worldwide, and there are 
nearly 10 million new cases every year [2]. Dementia 
has significant social and economic impacts on patients 
and their families [3]. The estimated total global cost of 
dementia was $1.3 trillion [2]. The health outcomes and 
quality of life (QoL) of patients with cognitive disorders 
and their caregivers are also notably worse than their 
age-matched peers without neurocognitive disorders [3].

Pharmacological and nonpharmacological treatments 
are used to maintain and reduce cognitive decline. Spe-
cifically, nonpharmacological interventions are preferred 
for patients with mild cognitive impairment (MCI), 
which is a stage of predementia [4]. Among nonpharma-
cological interventions, physical activity is a promising 
method for not only improving cognitive functioning and 
QoL among people with MCI [5], but also for reducing 
depressive symptoms and enhancing cognitive function-
ing and QoL among people with dementia [6–8]. Major 
health organizations such as WHO, American Heart 
Association, and Alzheimer’s Association, also recom-
mend physical activity for maintaining brain health and 
mitigating cognitive decline [3]. Moreover, these health 
organizations recommend treating cardiovascular dis-
ease and risk factors [3]. There is a considerable amount 
of evidence that physical activity is beneficial for the car-
diovascular system in young, old, healthy, and diseased 
populations due to it decreasing cardiovascular risk fac-
tors and improving cardiorespiratory fitness levels [9, 
10]. Current evidence also supports that the presence 
of cardiovascular disease and its risk factors elevate the 
incidence rates of both vascular cognitive impairment 
and AD [11, 12]. Declined cardiovascular function plays a 
crucial role in the acceleration of cognitive deterioration 
by worsening cerebral perfusion and blood pressure con-
trol, and promoting disturbances in amyloid clearance 
[11, 13]. Increased physical activity is therefore required 
for people with cognitive disorders to improve cardiovas-
cular function and mitigate cognitive decline.

Tai Chi is a safe and gentle aerobic exercise that 
addresses the mind, body, and spirit. This traditional 
mind-body exercise is relatively nonstrenuous, low 
impact, and includes relaxation, meditation, and deep 
and regulated breathing techniques, and slow graceful 
movements [14]. As a type of physical activity, there is 
evidence that Tai Chi improves aspects of physical func-
tioning such as balance, flexibility, cardiorespiratory fit-
ness, and agility [15–17], and other functions such as 
well-being and QoL [18]. Due to these clinical benefits, 
Tai Chi has been recommended for people with various 

health problems such as musculoskeletal conditions, 
cardiovascular diseases, cancer, and mental disorders to 
improve their physical functioning, well-being, and QoL 
[19–22]. There is also evidence that Tai Chi has positive 
clinical effects on cognitive functioning among older 
adults with MCI [23] and dementia [24]. However, it is 
unclear whether Tai Chi also has positive effects on phys-
ical functioning and QoL among this population.

In this study, we used the Tai Chi for memory (TCM) 
program. TCM was developed for people with cognitive 
impairment [25] while considering the characteristics of 
older adults with cognitive impairment such as limited 
ability to recall or follow movements and increased fall 
risk. TCM consists of 14 movements from the Yang and 
Sun styles of Tai Chi, which provide blocked sets of main 
features with repeating movements to make it easier for 
participants with memory difficulties [26]. However, 
the feasibility of TCM was not examined yet. This study 
aimed to apply TCM to community-residing older adults 
with MCI or dementia for 12 weeks and to examine the 
feasibility and pilot effects of TCM on physical function-
ing, depression, and QoL. The specific objectives of the 
study were as follows:

1. To identify the feasibility of TCM for older adults 
with MCI or dementia for 12 weeks, including in 
terms of its acceptability, demand, implementation, 
practicality, adaptation, integration, expansion, and 
study limitation.

2. To compare the effects of TCM on physical function-
ing (grip strength, balance, flexibility, and mobility), 
depression, and health-related QoL among older 
adults with MCI and dementia.

Methods
Design
This quasi-experimental pretest-posttest study without a 
control group examined the feasibility of 12-week TCM 
for two groups of older adults with cognitive impairment, 
and compared the effects of TCM on physical function-
ing, depression, and the health-related QoL within and 
between the MCI and dementia groups.

Participants
Older adults were recruited from three public dementia 
prevention centers in rural areas of South Korea. These 
centers were selected based on similarities in popula-
tion sizes and screening procedures used in dementia 
prevention programs. The inclusion criteria were (1) 
community-residing adults aged 75 years or older, (2) 
registered at the public dementia prevention centers 
for dementia screening by health professionals with the 
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diagnosis of either MCI or dementia, (3) Korean version 
of the Montreal Cognitive Assessment (MoCA-K) score 
of 22 or lower, (4) had not participated in any formal 
regular exercise program during the previous 6 months, 
and (5) agreed to participate in the Tai Chi program 
twice a week for 12 weeks. Those with musculoskeletal 
disorders, other neurological/psychiatric diseases other 
than dementia, or chronic conditions that would pre-
vent them from participating in regular exercise were 
excluded. The recruitment period was from July 2018 to 
March 2019. According to Julious, it is recommended 
that a minimum of 12 subjects per group be considered 
for pilot studies in terms of feasibility and precision [27]. 
Considering the rule and the possible dropout rates of 
the pilot intervention study, we recruited participants 

with MCI (n = 25) or dementia (n = 25) to form the inter-
vention groups (Fig. 1).

Tai Chi intervention
TCM is a standardized type of Tai Chi for health devel-
oped by Dr. Lam specifically for those who experience or 
want to prevent cognitive problems [29]. As a group exer-
cise, TCM was provided at 60 minutes/session, twice a 
week for 12 weeks at the community center by a certified 
Tai Chi instructor experienced in teaching older adults 
with cognitive impairments over 10 years. Although 
there is no required equipment for demonstrating TCM, 
an individual chair was provided during the session to 
sit in while learning the movements because most par-
ticipants used a cane or assisting device to walk around. 

Fig. 1 Flow Diagram. Based on CONSORT 2010 statement: extension to randomized pilot and feasibility trials [28]
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All participants with a chair were allowed to sit at any 
time if they felt tired during the standing Tai Chi move-
ments. The adapted form of TCM, consisting of 12 Sun 
and Yang Tai Chi style movements, can be provided while 
sitting and standing with five blocked movement sets so 
that cognitively impaired individuals are able to follow 
them. Tai Chi walking was practiced while sitting to prac-
tice weight transfer, and then while standing to practice 
moving forward and backward. The intensity of Tai Chi 
movements progressively increased from mostly sitting 
to less sitting and more standing. The 60-min session 
consisted of 5 min of greetings among group members, 
a 5-min warm-up, 40-min main exercise, 5-min cool-
down, and 5-min greetings and homework exercises. 
The same TCM program applied to both groups. One 
research team member made phone calls to participants 
to remind their sessions and the member tracked each 
session attendance of participants. The protocol was reg-
istered at ClinicalTrials.gov (NCT05629650).

Feasibility monitoring
An experienced Tai Chi instructor led the program, while 
the research staff monitored for any adverse effects or fall 
risks during the sessions. The feasibility of the program 
was assessed in terms of acceptability, demand, imple-
mentation, practicality, adaptation, integration, expan-
sion, and efficacy study limitation [29].

Measurement
Outcome measurements were performed at the baseline 
and the posttest after the 12-week TCM program by a 
trained research team. A structured questionnaire com-
prised a face-to-face interview to measure depression 
and QoL as well as sociodemographic information. Phys-
ical functioning was assessed by another research team 
who did not know the group of participants.

Physical functioning

Grip strength Grip strength was assessed in both hands 
using a digital hand dynamometer (0–90 kg; Labisen 
KS-301). The higher score of two repeated measurements 
was recorded for each hand.

Flexibility The standard sit-and-reach test (SSRT) 
[30] was used to assess the flexibility of the lower back 
and hamstrings. Participants sat on the floor with their 
legs out straight toward the makeshift box with a ruler 
attached and knees flat against the floor, while leaning 
forward slowly as far as possible and holding this position 
for at least 2 seconds. The distance between the stretched 
fingertips and the box was measured. Since negative 
scores indicated not reaching the box, and positive scores 

for going beyond the edge of the box, higher scores 
(lengths in centimeters) represented better flexibility.

Balance Balance was assessed using a one-leg-standing 
balance test (OLST) [31]. The eyes-open OLST deter-
mined for how long the participants could cross their 
arms while standing on 1 foot of their choice. Higher 
scores (measured in seconds) indicated better balance.

Mobility Mobility was assessed by the Timed Up and 
Go test (TUG), which measured the time that it took for 
the participants to stand up from a chair, walk to a line 
on the floor 3 m away, turn around, and walk back to the 
chair and sit down at a normal pace [32]. Lower scores (in 
seconds) indicated better mobility.

Depression
Depression was assessed by the short form of the Korean 
version of the Geriatric Depression Scale (SGDS-K) [33]. 
SGDS-K comprises 15 items; and has been validated in 
the Korean elderly population (cutoff point of 16). Its 
Cronbach’s alpha was 0.88 and test-retest reliability was 
0.75. Higher scores indicated more depressive symptoms.

Quality of life
QoL was measured using the SF-12 [34], which consists of 
eight dimensions: general health, physical functioning, role 
physical, body pain, vitality, social functioning, role emo-
tional, and mental health. We obtained permission from 
QualityMetric Inc. and administered the questionnaire 
through a face-to-face interview. We calculated two sum-
mary scores for the physical and mental components of 
health-related QoL using the weighted means for the eight 
domains. Higher scores indicated better health-related QoL.

Data collection
Data collection took place in three centers simultane-
ously. Individual interviews were conducted to assess 
sociodemographic information, depression, and health-
related QoL. The trained research staff measured grip 
strength, balance, flexibility, and mobility according to 
the standard protocol.

Analysis
Descriptive statistics were used to analyze the sociode-
mographic characteristics and outcome variables of 
both groups using SPSS 25.0. The effects of the Tai Chi 
program on physical functioning, depression, and QoL 
were compared within groups using paired t-tests, and 
an independent t-test was used to compare differences in 
mean scores between the two groups. All outcome vari-
ables were analyzed at the 0.05 alpha level. The statistical 



Page 5 of 11Oh et al. BMC Geriatrics          (2023) 23:118  

assumption of normality for continuous variables was 
assessed by skewness or kurtosis above an absolute value 
of 2.0, and a bootstrap with 1000 samples was used for 
the analysis considering the small sample size.

Ethical considerations
This study was approved by the Institutional Review 
Board of the Chungnam National University Hospital 
(CNUH 2018–07-070) where the primary researcher was 
affiliated. The dementia prevention centers were con-
tacted to obtain permission. The research staff obtained 
the written consent form from each participant after 
explaining the purpose of the study, its protocol, the con-
fidentiality of the data, safety information regarding ben-
efits and risks, and the possibility of withdrawing at any 
time without any consequences.

Results
Study feasibility
Acceptability
TCM was well accepted by the participants. At the end 
of the program, the participants expressed that they 
enjoyed coming to the class and felt that they belonged to 
the group while practicing together.

Demand
The participants completed TCM with an average attend-
ance rate of 87% (ranging from 40 to 100), with absen-
tees mostly citing family circumstances. There were no 
adverse events reported by the participants during the 
program.

Implementation
A standardized TCM protocol was implemented. The 
protocol included greetings, a warm-up to enhance Qi 
and balance, main movements from sitting to standing 
in a block system, followed by cool-down with gentle 
stretching, and Dan Tian breathing. The order of the pro-
tocol was implemented consistently during each session, 
while the duration of practicing main movements from 
sitting to standing varied to assess the progress of the 
participants in each group.

Practicality
Progress in learning the main Tai Chi movements in 
blocks was slower for those with dementia than for those 
with MCI, but all participants in both groups were able to 
follow the protocol until the end of the study period. The 
participants were allowed to be excused from the class 
when they felt tired or distracted, and individual chairs 
were provided.

Adaptation
The physical and cognitive functioning of the partici-
pants was considered when implementing the TCM 
program. Strategies that adapted Tai Chi to this popula-
tion were implemented in the TCM program. First, the 
movements of TCM were selected based on the features 
of being simple and safe to perform as well as effective 
for implementing Tai Chi principles into the move-
ments. Second, each session was provided based on the 
protocol including three or more repetitions of blocked 
TCM movement sets accompanied by meditation music, 
so that the structure of sessions was consistent through-
out the study period, making the participants feel com-
fortable in following it. Third, the Dan Tian breathing 
exercise was a good way to allow the participants to 
rest in chairs while practicing movements that matched 
breathing patterns. Fourth, one of the most important 
features of TCM in improving the balance and mobility 
of this population is the Tai Chi walking exercise. This 
could be performed while sitting to learn the principles 
without weight transfer, then moving to a standing posi-
tion to practice walking with weight transfer from empty 
to full steps.

Integration
TCM is a mind-body exercise that combines the fea-
tures of aerobic exercise (warm-up, main exercise, and 
cool-down) with Tai Chi principles (Dan Tian breathing, 
Qigong, and meditation). The intensity and implementa-
tion of the TCM program were also adapted to adhere to 
the limited physical and cognitive functioning of older 
adults.

Expansion
We applied the TCM program to a population with vari-
ous cognitive and physical abilities. This program was 
effectively and safely applied to this population with 
no adverse events reported, which indicated its poten-
tial of being expanded to others with similar functional 
limitations.

Limited‑efficacy testing
A clinical efficacy of TCM was evaluated. The findings 
indicated potential effects on physical functioning and 
QoL among this population, but there was no compari-
son group to control for confounding factors, and conse-
quently, the statistical power was relatively low. Further 
studies are warranted with a stronger design that includes 
longer follow-up periods.
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General characteristics of the participants
The participants with a diagnosis of either MCI (n = 21) 
or dementia (n = 20) had a mean age of 79 years and were 
mostly female (90–95%), had no education experience 
(52–55%), widowed (61–85%), and had a low economic 
status (90–95%). Most of them were able to perform 

independent daily activities, but 9–20% of them required 
some assistance. Most participants had multiple chronic 
conditions, including arthritis, hypertension, or diabe-
tes. The mean scores for cognitive functioning assessed 
using the MoCA-K were 17.05 and 9.20 in the MCI and 
dementia groups, respectively (Table 1).

Table 1 Demographic characteristics of the participants with mild cognitive impairment and dementia

Data are n (%) or mean (SD) values

ADL activities of daily living

Variables Categories MCI Group
(n = 21)

Dementia Group
(n = 20)

χ2 or t p

Age 79.76 (4.04) 79.30 (7.27) 0.25 .80

Attendance rates 86.47 (7.92) 87.00 (7.50) −0.21 .82

Sex Male 1 (4.8) 2 (10.0) 0.41 .60

Female 20 (95.2) 18 (90.0)

Education (years) None 11 (52.4) 11 (55.0) 2.92 .40

1 ~ 6 7 (33.3) 4 (20.0)

6 ~ 12 3 (13.3) 5 (25.0)

Marital status Married 8 (38.1) 3 (15.0) 2.78 .16

Widowed 13 (61.9) 17 (85.0)

Income Low 20 (95.2) 18 (90.0) 1.08 .58

Middle or high 1 (4.8) 2 (10.0)

ADL Independent 19 (90.5) 16 (80.0) 0.90 .34

Assistance required 2 (9.5) 4 (20.0)

Comorbidity Hypertension 10 (47.6) 10 (50.0) 0.02 .89

Cardiovascular disease 2 (9.5) 1 (5.0) 0.39 .57

Diabetes 5 (23.8) 4 (20.0) 0.09 .76

Stroke 3 (14.3) 3 (15.0) 0.00 .95

Arthritis 16 (76.2) 12 (60.0) 1.24 .26

Table 2 Changes in study outcomes over 12 weeks between the MCI and dementia groups (N = 41)

Data are mean (SD) values

MoCA-K Korean version of the Montreal Cognitive Assessment, TUG  Timed Up-and-Go test, SSRT standard sit-and-reach test, OLST one-leg-standing balance test, PCS 
physical-components score of the health-related QoL, MCS mental-components score of the health-related QoL

Variables MCI (n = 21) Dementia (n = 20) differences in mean

pretest posttest paired t p pretest posttest paired t p MCI Dementia t p

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

MOCA 17.05 (2.80) 17.14 (4.57) −0.09 .925 9.20 (3.07) 9.45 (3.85) −0.38 .702 −0.09 (4.54) 0.01 (3.07) −0.07 .938

grip_Lt 18.95 (5.77) 19.47 (5.10) −0.91 .372 17.45 (5.40) 17.00 (6.16) 0.35 .729 0.01 (2.62) 0.45 (5.72) −0.32 .746

grip_Rt 19.31 (5.79) 20.38 (5.11) −2.13 .045 18.45 (4.68) 19.60 (6.57) −1.36 .188 − 1.07 (2.27) − 1.12 (3.77) 0.05 .956

TUG 9.64 (3.55) 7.67 (1.77) 3.96 .001 13.05 (8.03) 10.70 (6.66) 2.54 .020 1.96 (2.27) 2.34 (4.13) −0.36 .714

SSRT 11.40 (9.91) 9.78 (8.49) 0.99 .333 6.08 (10.61) 7.11 (7.19) −0.60 .551 1.61 (7.48) −1.02 (7.57) 1.12 .267

OLST 2.69 (1.76) 2.71 (1.70) −0.04 .965 2.00 (2.05) 2.11 (1.74) −0.30 .764 −0.02 (2.34) −0.10 (1.60) 0.13 .892

Depression 4.23 (4.35) 4.42 (4.80) −0.24 .809 5.85 (5.01) 5.00 (4.29) 0.99 .332 −0.19 (3.57) 0.85 (3.81) −0.90 .373

PCS 38.43 (12.89) 42.55 (10.60) −2.27 .034 43.00 (11.21) 42.42 (9.36) 0.29 .773 −5.07 (10.20) 0.58 (8.88) −1.88 .066

MCS 47.23 (10.85) 49.02 (12.27) −0.98 .338 43.47 (15.93) 46.78 (12.29) −1.92 .069 −1.78 (8.31) −3.31 (7.68) 0.61 .544
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Effects on physical functioning between MCI and dementia
Physical functioning was assessed based on grip 
strength, flexibility, balance, and mobility. The MCI 
group had significantly increased right grip strength 
(mean = 19.31 to 20.38, t = − 2.13, p = .04) and enhanced 
mobility (mean = 9.64 to 7.50, t = 3.96, p = .001) after 
12 weeks of TCM. The dementia group had significantly 
increased mobility (mean = 13.05 to 10.70, t = 2.54, 
p = .02) after 12 weeks of TCM (Table 2). There were no 
differences between the two groups before and after the 
intervention period.

Effects on depression between MCI and dementia
The baseline depression score did differ significantly 
between the two groups (Table 2). The 12-week TCM did 
not have a positive effect on depression in either group. 
The dementia group had decreased depression after the 
intervention period, but the changes were not significant.

Effects on health‑related QoL between MCI and dementia
QoL was measured using the SF-12, and the two sum-
mary scores of the physical components of health-related 
QoL (PCS) and mental components of health-related 
QoL (MCS) were calculated using the weighted means 
for the eight domains. The baseline PCS and MCS did 
not differ significantly between the groups. The PCS in 
the MCI group increased significantly after the interven-
tion (mean = 38.43 to 42.55, t = − 2.27, p = .03). The MCS 
in both groups showed a tendency to improve after the 
intervention, but the improvement was not significant 
(Table 2).

Discussion
This study aimed to evaluate the feasibility and pilot 
effects of the TCM program in community-dwelling 
older adults with cognitive impairment. TCM is a stand-
ardized form developed for those with cognitive impair-
ment with specific features so that the participants would 
feel easy to follow the program. We provided the TCM 
to two intervention groups with MCI or dementia for 
12 weeks to confirm if the adopted form of TCM would 
be applicable and effective even for older adults with dif-
ferent levels of cognitive impairment.

Feasibility of TCM
The feasibility of this pilot study was evaluated using 
eight categories. TCM was accepted by the participants, 
and they expressed their satisfaction with TCM. Slow 
movements, applying a block system to learn movements, 
and providing an individual chair for TCM were implaca-
ble, practicable, and adaptable for the participants. Thus, 
the mean attendance rate was 87% for 12 weeks, and 

there were no adverse events. A pilot clinical efficacy of 
TCM was also evaluated. The findings indicated poten-
tial effects on physical functioning and QoL among older 
adults with cognitive impairment however, we found a 
few considerable issues for future trials.

The first issue is the duration of the program. The 
12-week duration provided sufficient time for those in 
both groups to learn 12 movements and Qigong breath-
ing, but those in the dementia group learned more 
slowly. A systematic review found that previous studies 
that applied Tai Chi to people with cognitive impair-
ments mostly used short-form or simplified forms of 
Tai Chi with durations of 12 weeks to 12 months [23]. 
Another systematic review of Tai Chi involving patients 
with dementia also mostly applied the short form of the 
Sun or Yang Tai Chi styles with durations of 8 weeks to 
12 months [24]. Based on the reviews, the duration of the 
Tai Chi program should be adjusted based on the ability 
of the participants to learn and perform the movements 
and principles of Tai Chi for sufficiently long to yield ben-
eficial effects.

The second issue relates to safety in this pilot study, 
no serious adverse events were reported in either group. 
However, adverse events were previously observed in 
studies that applied Tai Chi to individuals with cogni-
tive impairment, in which three of them found unrelated 
bone fractures [23]. Additionally, there has been concern 
about the safety of Tai Chi due to poor and inconsistent 
reporting of adverse effects [35]. Tai Chi is considered 
relatively safe, but safety-monitoring protocols should be 
clearly described especially for individuals with limita-
tions to physical and cognitive functioning.

Pilot effects of TCM
This study found that TCM significantly improved right-
hand grip strength, mobility, and physical-health-related 
QoL in older adults with MCI. There were no significant 
differences in balance, flexibility, cognitive functioning, 
depression, and mental health-related QoL, before, and 
after TCM. Among the older adults with dementia, TCM 
only had a positive effect on mobility and did not affect 
other physical and cognitive functioning, depression, or 
health-related QoL.

Tai Chi and physical functioning
Muscle strength in both hands mostly increased after 
the 12-week TCM program in both groups. However, 
there were no significant differences within the groups 
except for the right hand in the MCI group. This result 
was consistent with Kim et  al. finding no effect on grip 
strength among adults with Parkinson’s disease and MCI 
(p = .337) [36]. Another study similar found no signifi-
cant difference in grip strength (p = .910) among elderly 
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females with dementia after the 12-week Tai Chi pro-
gram (60 minutes, three times/week) [37]. It has been 
reported that Tai Chi has the potential to increase joint 
flexibility and muscle strength due to its characteristics 
of emphasizing sequential movements performed with 
alternate flexion and extension of joints, changes in limb 
movement directions, dynamic weight shift, and single 
limb support [15, 38]. However, the age of the present 
participants (mean > 79 years, Table  1) and duration of 
TCM (60 minutes, twice/week, 12 weeks) might explain 
the lack of significant difference in muscle strength found 
in this study. Indeed, So et al. found that muscle strength 
was improved among older adults after 24 weeks of Tai 
Chi exercise [39].

Mobility measured using TUG was significantly 
improved in both the MCI and dementia groups (p = .001 
and p = .020 respectively). This result was consistent with 
those of a previous study by Choi et al. on fall prevention 
in older adults [40]. Although Choi et  al. targeted older 
adults without cognitive impairment, the 12-week Tai 
Chi program had a positive effect on mobility (p = .01). 
A meta-analysis by Liu et al. [41] also found that groups 
of older adults with Parkinson’s disease who participated 
in Tai Chi demonstrated a significantly reduced comple-
tion time in the TUG (p < .05). On the other hand, some 
studies involving the elderly with dementia have found 
no differences in mobility after 20-week Tai Chi consist-
ing of weekly classes and home practice [42, 43]. Tai Chi 
affects balance control and improves posture sway, and 
it therefore has the benefit of reducing the time taken in 
the TUG. However, when considering some key factors 
associated with adherence to physical exercises such as 
supervision, communication, feedback, and good group 
dynamics [44, 45], the improved mobility may be related 
to increased practice hours.

Increases and decreases in flexibility measured using 
SSRT and in balance measured using the OLS varied, and 
the differences were not significant in both groups. These 
results are similar to those of other studies that applied 
Tai Chi. Kim et al. found that there were no differences 
in flexibility (p = .198) and balance (p = .139) after the 
12-week Tai Chi program among adults with Parkinson’s 
disease and MCI [36]. Yu et al. also found no difference 
in balance (F = 0.30) after an 8-week Tai Chi program in 
elderly individuals with dementia [46]. In contrast, some 
other studies found that Tai Chi has a significant effect 
on balance (p < .05) after older adults with MCI [47] 
performed Tai Chi for a year, and a positive impact on 
flexibility (p < .001) was found after a 12-week Tai Chi 
program among elderly females with dementia [37]. One 
of the possible reasons for these inconsistent results is the 
age (mean > 79 years) and physical condition of arthritis 
(76% with MCI; 60% with dementia) of the participants 

in the present study. Joint pain or lack of muscle mass can 
negatively affect knee flexion and weight shifts that would 
improve flexibility and balance. Another reason could be 
related to one of the measurement tools. Balance was 
measured in seconds, but requires a small variance to 
measure the difference accurately; using a more-sensitive 
measurement tool is recommended for older adults.

Tai Chi and depression
There were no significant changes in depression scores 
in both groups. The findings were not supported by pre-
vious studies that applied the 12-week Tai Chi to older 
adults with MCI or mild dementia [48, 49]. Tai Chi 
involves low-intensity exercises and has effects similar to 
those of meditation, suggesting that Tai Chi can reduce 
tension, depression, and anxiety [50]. Indeed, three sys-
tematic review articles found that most Tai Chi exercises 
have a significant effect on depression among older adults 
[18, 20, 22]. However, those reviews did not include pop-
ulations with MCI or dementia.

While Tai Chi utilizes the principles of meditation 
and mindfulness through the Qigong breathing exercise, 
these benefits for depression were not clear in the present 
population. The non-significant changes in depression in 
the present study may be due to the relatively short dura-
tion of intervention that may not be sufficient to learn for 
individuals with MCI and dementia. In addition, the par-
ticipants were small and there was no control group in 
the current study. Further studies with larger samples are 
therefore recommended to confirm the effect of Tai Chi 
on depression in the MCI and dementia populations.

Tai Chi and quality of life
QoL was measured using the SF-12 and calculated as 
PCS and MCS. QoL in the MCI group improved after the 
12-week TCM, and PCS improved significantly (p = .034). 
This was similar to Siu and Lee’s finding that older 
adults with MCI had improved PCS (p = .036) and MCS 
(p = .014) after a 16-week Tai Chi program [51]. How-
ever, Xu et  al. found that the 12-week Tai Chi program 
did not impact QoL (p = .465) among older adults with 
MCI [49]. For the dementia group, the PCS decreased 
but the MCS increased. In contrast, Nyman et al. found 
that people with dementia that participated in Tai Chi 
had significantly higher QoL (mean difference = 0.051, 
effect size = 0.51) [42]. The literature indicates that QoL 
is improved after Tai Chi among older adults and peo-
ple with cardiovascular diseases [18, 20, 22]. However, 
a systematic review found that a group with cancer that 
performed Tai Chi did not have improved QoL [52]. Reg-
ular exercise and emotional support by other group par-
ticipants can generally enhance the self-efficacy of older 
adults, which improves their emotional well-being and 
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mental QoL [53]. However, the effect of Tai Chi on QoL 
may not be consistent according to the different stud-
ied populations; further studies with MCI and dementia 
populations are recommended.

Implications and recommendations for the future direction
This study tested the feasibility and pilot clinical effi-
cacy of TCM among older adults with cognitive impair-
ments. TCM was examined to be feasible and have the 
potential to improve physical functioning and QoL. 
Health care providers in the rural area will offer TCM as 
a community-based exercise program. However, there 
are some recommendations for implication of TCM and 
future studies. First, the longer intervention period will 
be considered for adults with dementia. This pilot study 
provided a 60-min session per week for 12 weeks. As we 
mentioned above, the dementia group needed more time 
to learn the whole TCM movements compared to the 
MCI group. Also, a 24-week Tai Chi program reported 
a significant improvement among older adults. Thus, we 
recommend a longer intervention period or increased 
dosage. Second, health care providers and researchers 
should consider the unexpected synergies among multi-
ple chronic conditions including cognitive impairments, 
arthritis, geriatric syndromes, sarcopenia, and so on. 
They can be confounders related to physical outcomes. 
Third, the intervention team should develop a partner-
ship with caregivers of the participants. As a group and 
in-person exercise program, the participants needed 
support from their caregivers to travel to the commu-
nity center. Thus, good partnership with caregivers is 
recommended to improve adherence to the intervention. 
The final recommendation is related to the sensitivity 
of measurement instruments. When measuring physi-
cal outcomes, more-sensitive measurement tools will 
be recommended to capture a small difference for this 
population.

Limitations
The TCM was applied to those with MCI or dementia, 
but our participants were limited to those who were able 
to perform activities of daily life (ADL) with or without 
assistance. Since most participants (90% for MCI group 
and 80% for dementia group) were independent in per-
forming ADL, the applicability of the TCM is not con-
firmed with those who require assistance in most ADL, 
hence leading to the limited generalizability of the pro-
gram feasibility. In terms of the design, there was no 
control group in this study to verify the pilot efficacy of 
TCM, and each group has a relatively small sample size. 
This could have made it difficult to detect the effects of 
the 12-week TCM program on physical functioning, 

depression, and QoL. Future studies with larger samples 
and stronger designs with control groups are needed to 
confirm the effects of TCM.

Conclusion
The feasibility of TCM was considered feasible for older 
adults with MCI or dementia. TCM also had signifi-
cant and positive effects on mobility and health-related 
QoL. We therefore believe that TCM has the potential 
to improve physical functioning and QoL. Health-care 
providers working in MCI and dementia populations 
can apply TCM to their patients to enhance their physi-
cal functioning and QoL. To verify the effects of TCM 
on cognitive functioning, depression, and well-being, 
health-care providers should consider the age of the par-
ticipants, sample sizes, TCM frequency and duration, 
and measurement tools.

Abbreviations
TCM  Tai Chi for memory
QoL  Quality of life
MCI  Mild Cognitive Impairment
AD  Alzheimer’s disease

Acknowledgments
Not applicable.

Authors’ contributions
RS: conceptualization, literature review, methodology, data collection and 
analysis, writing-original draft preparation, reviewing, and editing. HO: litera-
ture review, methodology, data analysis, writing-original draft preparation, 
reviewing, and editing. SK: data collection and analysis, manuscript reviewing, 
and editing. All authors approved the final version for submission.

Funding
This work was supported by the National Research Foundation of Korea 
(NRF-2022R1A2C2011502).

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was performed in line with the principles of the Declaration of Hel-
sinki. Approval was granted by the Institutional Review Board of Chungnam 
National University Hospital (CNUH 2018–07-070) where the investigators 
were affiliated. Informed consent was obtained from all individual participants 
and their caregivers included in the study.

Consent for publication
Not applicable.

Competing interests
The authors have no relevant financial or nonfinancial interests to disclose.

Author details
1 University of Wisconsin-Milwaukee, College of Nursing, PO Box 413, Milwau-
kee, WI 53211, USA. 2 Chungnam National University, College of Nursing, 266 
Munwha-ro, Jung-gu, Daejeon 35015, South Korea. 3 Chungnam National 
University Hospital, 282 Munwha-ro, Jung-gu, Daejeon 35015, South Korea. 



Page 10 of 11Oh et al. BMC Geriatrics          (2023) 23:118 

Received: 11 August 2022   Accepted: 21 February 2023

References
 1. World Health Organization. Mental health of older adults [Inter-

net]. World Health Organization; 2017 [cited 2022Feb25]. Avail-
able from: https:// www. who. int/ news- room/ fact- sheets/ detail/ 
mental- health- of- older- adults.

 2. World Health Organization. Dementia [Internet]. World Health Organiza-
tion; 2021 [cited 2022Feb25]. Available from: https:// www. who. int/ news- 
room/ fact- sheets/ detail/ demen tia.

 3. Krivanek TJ, Gale SA, McFeeley BM, Nicastri CM, Daffner KR. Promot-
ing successful cognitive aging: a ten-year update. J Alzheimers Dis. 
2021;81(3):871–920.

 4. Teixeira CV, Gobbi LT, Corazza DI, Stella F, Costa JL, Gobbi S. Non-
pharmacological interventions on cognitive functions in older 
people with mild cognitive impairment (MCI). Arch Gerontol Geriatr. 
2012;54(1):175–80.

 5. Wu VX, Chi Y, Lee JK, Goh HS, Chen DYM, Haugan G, et al. The effect of 
dance interventions on cognition, neuroplasticity, physical function, 
depression, and quality of life for older adults with mild cognitive 
impairment: a systematic review and meta-analysis. Int J Nurs Stud. 
2021;122:104025.

 6. Huang X, Li B, Yu F, Zhou J, Wan Q, Chang H. Path analysis from physical 
activity to quality of life among dementia patients: a dual-path mediat-
ing model. J Adv Nurs. 2020;76(2):546–54.

 7. Sampaio A, Marques-Aleixo I, Seabra A, Mota J, Marques E, Carvalho J. 
Physical fitness in institutionalized older adults with dementia: associa-
tion with cognition, functional capacity and quality of life. Aging Clin 
Exp Res. 2020;32(11):2329–38.

 8. Erickson KI, Hillman C, Stillman CM, Ballard RM, Bloodgood B, Conroy 
DE, et al. Physical activity, cognition, and brain outcomes: a review 
of the 2018 physical activity guidelines. Med Sci Sports Exerc. 
2019;51(6):1242–51.

 9. Moreira JBN, Wohlwend M, Wisløff U. Exercise and cardiac health: physi-
ological and molecular insights. Nat Metab. 2020;2:829–39.

 10. Lavie CJ, Ozemek C, Carbone S, Katzmarzyk PT, Blair SN. Sed-
entary behavior, exercise, and cardiovascular health. Circ Res. 
2019;124(5):799–815.

 11. Wanleenuwat P, Iwanowski P, Kozubski W. Alzheimer’s dementia: patho-
genesis and impact of cardiovascular risk factors on cognitive decline. 
Postgrad Med. 2019;131(7):415–22.

 12. Kivipelto M, Mangialasche F, Ngandu T. Lifestyle interventions to prevent 
cognitive impairment, dementia, and Alzheimer disease. Nat Rev Neurol. 
2018;14:653–66.

 13. Tarumi T, Zhang R. Cerebral blood flow in normal aging adults: cardiovas-
cular determinants, clinical implications, and aerobic fitness. J Neuro-
chem. 2018;144(5):595–608.

 14. Wang C. Tai chi and rheumatic diseases. Rheum Dis Clin N Am. 
2011;37(1):19–32.

 15. Huang Y, Liu X. Improvement of balance control ability and flexibility in 
the elderly tai Chi Chuan (TCC) practitioners: a systematic review and 
meta-analysis. Arch Gerontol Geriatr. 2014;60(2):233–8.

 16. Tan T, Meng Y, Lyu JL, Zhang C, Wang C, Liu M, et al. A systematic review 
and Meta-analysis of tai Chi training in cardiorespiratory fitness of elderly 
people. Evid Based Fomplement Alternat Med. 2022;2022:4041612.

 17. Mazzarin CM, Valderramas SR, de Paula FM, Tiepolo E, Guérios L, Parisotto 
D, et al. Effects of dance and of tai Chi on functional mobility, balance, 
and agility in Parkinson disease: a systematic review and Meta-analysis. 
Topics Geriatric Rehabil. 2017;33(4):262–72.

 18. Yang G, Li W, Klupp N, Cao H, Liu J, Bensoussan A, et al. Does tai chi 
improve psychological well-being and quality of life in patients with 
cardiovascular disease and/or cardiovascular risk factors? A systematic 
review. BMC Complement Altern Med. 2022;22(1):3.

 19. Imoto AM, Amorim FF, Palma H, Lombardi Júnior I, Salomon AL, Peccin 
MS, et al. Evidence for the efficacy of tai Chi for treating rheuma-
toid arthritis: an overview of systematic reviews. Sao Paulo Med J. 
2021;139(2):91–7.

 20. Taylor-Piliae RE, Finley BA. Tai Chi exercise for psychological well-being 
among adults with cardiovascular disease: a systematic review and meta-
analysis. Eur J Cardiovasc Nurs. 2020;19(7):580–91.

 21. Luo X-C, Liu J, Fu J, Yin H-Y, Shen L, Liu M-L, et al. Effect of tai Chi Chuan 
in breast Cancer patients: a systematic review and Meta-analysis. Front 
Oncol. 2020;10:607.

 22. Xianjian C, Datao X. Effects of tai Chi Chuan on the physical and mental 
health of the elderly: a systematic review. Phys Act Health. 2021;5(1):21–7.

 23. Lin R, Cui S, Yang J, Yang H, Feng Z, Wahner-Roedler DL, et al. Effects of 
tai Chi on patients with mild cognitive impairment: a systematic review 
and Meta-analysis of randomized controlled trials. Biomed Res Int. 
2021;2021:5530149.

 24. Lim KH-L, Pysklywec A, Plante M, Demers L. The effectiveness of tai Chi 
for short-term cognitive function improvement in the early stages of 
dementia in the elderly: a systematic literature review. Clin Interv Aging. 
2019;14:827–39.

 25. Lam P. Tai Chi for Memory-Revitalizing Brain Health [DVD]. 2020. Available 
from: https:// us. taich iprod uctio ns. com/ dvds/ health/ tai- chi- for- memory- 
revit alizi ng- brain- health- 6- lesso ns- with- dr- paul- lam.

 26. Song R, Joo KO, Jung MS, Kim H, Fan X. Effects of tai Chi exercise program 
on cognitive function among older adults at risk for dementia living in 
rural areas. Korean J Rehabil Nurs. 2021;24(1):11.

 27. Julious SA. Sample size of 12 per group rule of thumb for a pilot study. 
Pharm Stat. 2005;4(4):287–91.

 28. Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane 
L, et al. CONSORT 2010 statement: extension to randomised pilot and 
feasibility trials. BMJ. 2016;355.

 29. Bowen DJ, Kreuter M, Spring B, Cofta-Woerpel L, Linnan L, Weiner D, et al. 
How we design feasibility studies. Am J Prev Med. 2009;36(5):452–7.

 30. Holt LE, Pelham TW, Burke DG. Modifications to the standard Sit-and-
reach flexibility protocol. J Athl Train. 1999;34(1):43–7.

 31. Khanal P, He L, Stebbings GK, Onambele-Pearson GL, Degens H, Wil-
liams AG, et al. Static one-leg standing balance test as a screening tool 
for low muscle mass in healthy elderly women. Aging Clin Exp Res. 
2021;33(7):1831–9.

 32. Podsiadlo D, Richardson S. The timed “up & go”: a test of basic functional 
mobility for frail elderly persons. J Am Geriatr Soc. 1991;39(2):142–8.

 33. Bae JN, Cho MJ. Development of the Korean version of the geriatric 
depression scale and its short form among elderly psychiatric patients. J 
Psychosom Res. 2004;57(3):297–305.

 34. Ware J Jr, Kosinski M, Keller SD. A 12-item short-form health survey: 
construction of scales and preliminary tests of reliability and validity. Med 
Care. 1996;34(3):220–33.

 35. Wayne PM, Berkowitz DL, Litrownik DE, Buring JE, Yeh GY. What do 
we really know about the safety of tai chi?: a systematic review of 
adverse event reports in randomized trials. Arch Phys Med Rehabil. 
2014;95(12):2470–83.

 36. Kim G-M, Park J-H, Cheon SM, Kwon Y, Kim B, Park H. The effect of Taichi 
on gait function and physical fitness in Parkinson’s disease with mild 
cognitive impairment. Korean J Sports Sci. 2018;27(2):1007–15.

 37. Wu S-S, Kang D-K, Ji H-Q, Park J-J. Effect of tai chi exercise on cognition 
function and functional fitness in elderly women with dementia. Exerc 
Sci. 2015;24(2):169–75.

 38. Sungkarat S, Boripuntakul S, Chattipakorn N, Watcharasaksilp K, Lord 
SR. Effects of tai chi on cognition and fall risk in older adults with mild 
cognitive impairment: a randomized controlled trial. J Am Geriatr Soc. 
2017;65(4):721–7.

 39. So H, Ju K, Park I, Song R, Kim H, Ahn S. Effects of tai Chi exercise on mus-
cle strength, balance, flexibility and bone mineral density of community 
dwelling elderly women. Korean J Adult Nurs. 2013;25(1):105–12.

 40. Choi J-H, Moon J-S, Sohng K-Y. The effects of tai Chi exercise on physi-
ologic, psychological functions, and falls among fall-prone elderly. J 
Muscle Joint Health. 2003;10(1):62–76.

 41. Liu H-H, Yeh N-C, Wu Y-F, Yang Y-R, Wang R-Y, Cheng F-Y. Effects of tai Chi 
exercise on reducing falls and improving balance performance in Parkin-
son’s disease: a Meta-analysis. Parkinsons Dis. 2019;2019:9626934–8.

 42. Nyman SR, Ingram W, Sanders J, Thomas PW, Thomas S, Vassallo M, et al. 
Randomised controlled trial of the effect of tai Chi on postural balance of 
people with dementia. Clin Interv Aging. 2019;14:2017–29.

 43. Williams J, Nyman S. A secondary analysis of a randomised controlled 
trial to investigate the effect of tai Chi on the instrumented timed up and 

https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://us.taichiproductions.com/dvds/health/tai-chi-for-memory-revitalizing-brain-health-6-lessons-with-dr-paul-lam
https://us.taichiproductions.com/dvds/health/tai-chi-for-memory-revitalizing-brain-health-6-lessons-with-dr-paul-lam


Page 11 of 11Oh et al. BMC Geriatrics          (2023) 23:118  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

go test in people with mild to moderate dementia. Aging Clin Exp Res. 
2021;33:2175–81.

 44. Rivera-Torres S, Fahey TD, Rivera MA. Adherence to exercise pro-
grams in older adults: informative report. Gerontol Geriatric Med. 
2019;5:2333721418823604.

 45. Collado-Mateo D, Lavín-Pérez AM, Peñacoba C, Del Coso J, Leyton-Román 
M, Luque-Casado A, Gasque P, Fernández-Del-Olmo MÁ, Amado-Alonso 
D. Key Factors Associated with Adherence to Physical Exercise in Patients 
with Chronic Diseases and Older Adults: An Umbrella Review. Int J 
Environ Res Public Health. 2021;18(4):2023. https:// doi. org/ 10. 3390/ ijerp 
h1804 2023.

 46. Yu I-S, Cho K-S, Kim W-W. Effect of cycle ergometer exercise program on 
balance and cognitive function of subjects with senile dementia. Korean 
J Sports Sci. 2013;22(3):1303–12.

 47. Lam LC, Chau RC, Wong BM, Fung AW, Lui VW, Tam CC, et al. Interim 
follow-up of a randomized controlled trial comparing Chinese style 
mind body (tai Chi) and stretching exercises on cognitive function in 
subjects at risk of progressive cognitive decline. Int J Geriatric Psychiatry. 
2011;26(7):733–40.

 48. Cheng S-TPD, Chow PKMS, Yu ECSMHFHKAM, Chan ACMPD. Leisure 
activities alleviate depressive symptoms in nursing home residents with 
very mild or mild dementia. Am J Geriatr Psychiatry. 2012;20(10):904–8.

 49. Xu Z, Zhang D, Lee ATC, Sit RWS, Wong C, Lee EKP, et al. A pilot feasibility 
randomized controlled trial on combining mind-body physical exercise, 
cognitive training, and nurse-led risk factor modification to reduce 
cognitive decline among older adults with mild cognitive impairment in 
primary care. PeerJ. 2020;8:e9845.

 50. Lan C, Chen S-Y, Lai J-S, Wong AM-K. Tai Chi Chuan in medicine 
and health promotion. Evid Based Complement Alternat Med. 
2013;2013:502131.

 51. Siu M-y, Lee DTF. Is tai Chi an effective intervention for enhancing health-
related quality of life in older people with mild cognitive impairment? An 
interventional study. Int J Older People Nursing. 2021;16(5):e12400.

 52. Fong SSM, Ng SSM, Luk WS, Chung JWY, Chung LMY, Tsang WWN, et al. 
Shoulder mobility, muscular strength, and quality of life in breast Cancer 
survivors with and without tai Chi qigong training. Evid Based Comple-
ment Alternat Med. 2013;2013:787169.

 53. U.S. Department of Health and Human Services. Physical Activity and 
Health: A Report of the Surgeon General. Atlanta: U.S. Department of 
Health and Human Services, Centers for Disease Control and Prevention, 
National Center for Chronic Disease Prevention and Health Promotion; 
1996.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3390/ijerph18042023
https://doi.org/10.3390/ijerph18042023

	Effects of 12-week Tai Chi program on physical function, depression, and quality of life among cognitively impaired older adults: a feasibility study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Design
	Participants
	Tai Chi intervention
	Feasibility monitoring
	Measurement
	Physical functioning
	Depression
	Quality of life

	Data collection
	Analysis
	Ethical considerations

	Results
	Study feasibility
	Acceptability
	Demand
	Implementation
	Practicality
	Adaptation
	Integration
	Expansion
	Limited-efficacy testing

	General characteristics of the participants
	Effects on physical functioning between MCI and dementia
	Effects on depression between MCI and dementia
	Effects on health-related QoL between MCI and dementia

	Discussion
	Feasibility of TCM
	Pilot effects of TCM
	Tai Chi and physical functioning
	Tai Chi and depression
	Tai Chi and quality of life

	Implications and recommendations for the future direction
	Limitations

	Conclusion
	Acknowledgments
	References


