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Abstract 
The aging population warrants the increase of mild cognitive impairment (MCI) 

prevalence, a condition that could progress to dementia. Efforts have been made to 

improve the MCI and prevent its progression, including the introduction of Tai Chi, a 

Chinese traditional exercise. The aim of this systematic review and meta-analysis was to 

evaluate the efficacy of Tai Chi in attenuating MCI among the elderly population. Records 

investigating the effect of Tai Chi exercise intervention on cognitive function among 

elderly patients were searched systematically from PubMed, ScienceDirect, Google 

Scholar, and Europe PMC as of April 13, 2023. The risk of bias (RoB 2.0) quality 

assessment was employed in the quality appraisal of the studies included. Review Manager 

5.4.1 was used for data extraction and meta-analysis, where the standard mean difference 

(SMD) and 95% confidence interval (95%CI) were computed. Eight randomized control 

trials with a total of 1379 participants were included in this meta-analysis. Six trials 

assessed Montreal Cognitive Assessment scores, where its pooled analysis suggested that 

Tai Chi was as effective as conventional exercise (SMD=0.15, 95%CI: -0.11 to 0.40, 

p=0.26). However, pooled analysis of the Mini-Mental Status Examination suggested that 

Tai Chi intervention more effectively improved cognitive function and reduced the rate of 

cognitive impairment in elderly patients (SMD=0.36, 95%CI: 0.18 to 0.54, p<0.01) as 

compared to the control group. This systematic review and meta-analysis suggest that, in 

some extent, Tai Chi is efficacious in improving cognitive function and slowing down the 

rate of cognitive impairment among elderly patients. 

Keywords: Elderly, cognitive impairment, non-invasive treatment, Chinese traditional 

exercise, Tai Chi exercise 

Introduction 

Mild cognitive impairment (MCI) was introduced as a classification for the elderly experiencing 

slight cognitive decline without reaching the level of dementia, where there is a decline in 

memories and thinking abilities that happens within age [1,2]. The progressive decline in 

cognitive function poses the risk of eventual dementia onset in patients [3]. Apparently, there is 

no exact cause for developing MCI [2]. According to a cohort study of memory in an international 
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consortium (COSMIC), MCI prevalence is estimated to range from 6–12% globally [4]. The 

prevalence of MCI is likely to increase in the coming years due to the aging of the global 

population. Therefore, it is crucial to develop effective strategies to prevent or delay cognitive 

declining state.  

There are no effective medications yet approved [3], but accumulating evidence from 

randomized clinical trials (RCTs) indicated that physical activity could benefit the cognitive 

functions in MCI patients. According to the meta-analysis by Zhou et al., [5] the process of 

movement actuates the relevant brain areas and stimulates the excitability of brain cells, which 

helps strengthen the brain, maintain its perceptual functions, and improve the memory of the 

elderly. Hence, Tai Chi can be one of the strategies to lower the cognitive deterioration process 

[5]. Tai Chi is capable of training cognition, postponing, and counteracting the detrimental effects 

of neurocognitive illnesses, and improving cognitive function in individuals [6]. However, Tai Chi 

differs from other types of exercise in several aspects, as it incorporates the theory of five 

traditional Chinese medicine elements, which consist of water, wood, fire, metal, and earth that 

become the foundation for each movement. It also combines physical movement with respiration, 

mind with consciousness, consciousness with the body, and qi with the body [5]. The novelty of 

using Tai Chi as a treatment for MCI lies in its unique combination of physical exercise and mind-

body practice that can be adapted to different levels of physical ability, which may have 

limitations in mobility or balance. This mind-body exercise is non-invasive and can be easily 

adapted for anyone, especially elderly patients. The aim of this systematic review and meta-

analysis was to evaluate the efficacy of Tai Chi in improving MCI among the elderly population. 

Methods 

Study design and protocol registration 

A systematic review and meta-analysis were conducted to assess the potency of Tai Chi as one of 

the non-invasive alternative treatments for MCI among elderly. This systematic review and meta-

analysis followed the preferred reporting items for systematic reviews and meta-analysis protocol 

(PRISMA). This study was registered in PROSPERO with registration number 

CRD42023489212. 

Study eligibility criteria 

The inclusion criteria of this meta-analysis refer to the patient, intervention, control, outcome, 

time, and settings (PICOTS) framework. The patients were elderly with mild cognitive 

impairment with Tai Chi exercise as an intervention. The control included the conventional 

exercise group, patients who received education regarding fall prevention and cognition exercise, 

and the patient group who were given no treatment. The primary outcome was improved global 

cognitive function measured by the Montreal Cognitive Assessment (MoCA), mini-mental state 

examination (MMSE), and Trail Making Test B-A (TMT B-A). The time was from 2014 to 2023, 

and the setting was RCT. After assessing the eligibility of each study, studies with MCI cases 

caused by cerebral space-occupying lesion or craniocerebral trauma, those non-

retrievable/incomplete studies, and non-English literature were excluded. 

Search strategy 

Two authors (FAG and JAHR) independently performed the literature searches and analysis 

through four databases, PubMed, ScienceDirect, Google Scholar, and Europe PMC, as of April 13, 

2023. The keywords that were used were: "Tai Chi “AND "mild cognitive impairment" OR "MCI" 

AND "Elderly" OR “Elders” OR “geriatric patients". A detailed search strategy used in each 

database is presented in Table 1.  
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Table 1. Search strategy used in each database 

Database  Keywords  
PubMed  #1 mild cognitive impairment [MeSH Terms] 

#2 ((mild cognitive impairment*[Title/Abstract] OR (“MCI” [Title/Abstract])) 
#3#1 OR #2 
#4 “Tai Chi” [Supplementary Concept] 
#5 ((“Tai Chi “[Title/Abstract]) OR (Tai Chi exercise [Title/Abstract]))) 
#6#4 OR #5  
#7 ((“Elderly” [Title/Abstract] OR “Elders” [Title/Abstract] OR “Geriatric 
Patients” [Title/Abstract])) 
#8#3 AND #6 AND #7  
#9#3 AND #6 AND #7, Filter: randomized controlled trial  

ScienceDirect  ("Tai Chi “) AND ("mild cognitive impairment") OR ("MCI") AND ("Elderly") OR 
('Geriatric Patients") AND (“Randomized Controlled Trial”) OR (“RCT”) 

Google Scholar  ("Tai Chi “) AND ("mild cognitive impairment") OR ("MCI") AND ("Elderly") OR 
('geriatric patients") AND (“randomized controlled trial”) OR (“RCT”) 

Europe PMC  ("Tai Chi “) AND ("mild cognitive impairment") OR ("MCI") AND ("Elderly") OR 
('geriatric patients") 

Data extraction 

After analyzing and assessing the studies’ eligibility, two authors (FAG and DDCHR) strained the 

data, and all the disagreements during the process were discussed with the other two authors 

(JAHR and RNR). Eligible studies were screened based on the inclusion criteria and eliminated 

based on the exclusion criteria. Included studies were assessed further with quantitative and 

qualitative synthesis. The authors then examined the characteristics of the studies, the 

experimental and the control group, the follow-up characteristics, and the risk of bias from all of 

the included studies in this meta-analysis.  

Quality assessment 

The risk of bias in included studies was assessed using the revised Cochrane risk-of-bias tool for 

randomized trials (RoB 2.0). Afterward, the results were inputted into the "bias" section of the 

spreadsheet. The spreadsheet was then uploaded to the ROBVIS website to effectively display the 

assessment result using the traffic light system. 

Quantitative synthesis 

Review Manager 5.4 software (Cochrane collaboration, Oxford, UK) was used for the meta-

analysis. Clinical outcomes from continuous data were reported as standardized mean difference 

(SMD) and 95% confidence interval (CI) and presented using a forest plot. The I2 method was 

used to calculate statistical heterogeneity (I2>50% was p<0.1). A random effect model was used 

to conduct additional analysis when the meta-analysis revealed significant heterogeneity. 

Publication bias based on Begg’s funnel plot would be assessed if at least ten studies were 

included. 

Results 

Study selection process 

The database search, consisting of PubMed, ScienceDirect, Europe PMC, and ClinicalKey yielded 

a total of 985 articles. The articles were exported and followed by duplication removal. Two 

independent authors (FAG and JAHR) screened the articles by going through the title and 

abstracts. The number of articles remaining for retrieval was 164. Some of the articles that cannot 

be retrieved due to access restriction nor having no full-text were removed. Eighty full-text 

reports were assessed for eligibility. A total of 72 articles were removed based on inclusion and 

exclusion criteria due to wrong study design, wrong comparator, wrong outcome, and the studies 

retrieved were not written in English, leading to 8 studies included in this study. The summary of 

the screening and selection process is illustrated in the PRISMA schematic diagram presented in 

Figure 1.  
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Figure 1. PRISMA schematic diagram for the screening and selection of eligible studies.  

Characteristics of the included studies 

All the included studies are randomized controlled trials. Out of eight RCTs, five were reported 

from China [7,8,9,12,13], one from Taiwan [14], one from Australia [10], and one from Thailand 

[11]. Most of the training interventions programs used in the studies were Tai Chi training style, 

except one study from Xia et al., [12] that used Baduanjin exercise training. MoCA and MMSE, 

the primary outcomes, were utilized to measure global cognitive function in . 

The primary outcome that measures global cognitive function used in all studies is MoCA 

and MMSE. As for the secondary outcomes, measurements include TMT B-A, Instrumental 

Activities of Daily Living (IADL), Timed Up and Go Test (TUGT), Victoria Stroop test, Digit-Span 

Forward Test, and Digit-Span forward-backward Test. All of the included study characteristics 

are presented in Table 2. 

Quality assessment 

The risk of bias (RoB 2.0) quality assessment was employed to assess the quality of the included 

trials, where the results are presented in Figure 2 and Figure 3. All the included studies are of 

low risk of bias under all domains except the bias in selection of the reported results with only 

75% being low risk. The risk of bias itself assessed five different domains, including the bias 

arising from the randomization process, bias due to deviations from intended interventions, bias 

due to missing outcome data, bias in measurements outcome, and bias in the selection of the 

reported result. 
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Figure 2. Risk of bias quality assessment graph. 

Figure 3. Percentage of the quality assessment according to the five domains. 

Effectiveness of Tai Chi based on Montreal Cognitive Assessment  

Six trials were included in the meta-analysis to assess the effectiveness of Tai Chi training style 

on MoCA scores, where the results are presented in Figure 4. The results suggested that Tai Chi 

was not significantly different in improving cognitive function and reduced the rate of cognitive 

impairment among elderly patients as compared to the control group (SMD=0.15, 95%CI: -0.11 

to 0.40, p=0.26). The heterogeneity among the studies was found to be low and non-significant 

(I2=44%, p= 0.11). 

 

 

Figure 4. Forest plot showing the effectiveness of Tai Chi to reduce cognitive impairment in the 
elderly assessed using MoCA scores compared to control.
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Table 2. Characteristics of the included randomized controlled trials 

Author [Ref] Year Country Intervention  
training received 

Control group Total 
patients, n 

Age 
(year) 

Primary 
outcome 

Secondary outcome Follow-
up period 

Angus et al. 
[7] 

2020 China Tai Chi style Conventional 
exercise 

34 ≥ 50 MoCA TMT B-A, Victoria Stroop test, DST (forward 
and backward) 

24 weeks 

Chen et al. 
[8]  

2023 China  Tai Chi  
 

Fitness group, 
control group  

 328 ≥60  MoCA Wechsler memory quotient, digit symbol 
substitution test, Trail-Making Test (part B), 
Boston Naming Test, Rey-Osterrieth Complex 
Figure Test 

 24 weeks  

Siu et al. [9]  2018 China Yang-style simple 
form of Tai Chi   

Recreational 
activity 

160 ≥60 MMSE Instrumental activities of daily living-CV 16 weeks 

Sungkarat et 
al. [10] 

2017 Australia Tai Chi   Control group 66 60 
(5.9) 

MoCA, 
MMSE 

TMT B-A, DST (forward and backward) 12 weeks 

Sungkarat et 
al. [11] 

2018 Thailand Tai Chi   Control group 66 68.3 
(6.7) 

MoCA, 
MMSE 

TMT B-A, DST (forward and backward) 3 weeks 

Xia et al. [12]  2022 China Baduanjin 
exercise training 

Brisk walking 135 66.16 
(4.16) 

MoCA None 24 weeks 

Lam et al. 
[13] 

2014 Hong Kong, 
China  

Tai Chi  Stretching and 

relaxation exercise  

 548   
≥ 65 

 MMSE  Alzheimer’s Disease Assessment Scale-
Cognitive Subscale, DST (backward), visual 
span (backward) 

 1 year  

Yang et al. 
[14] 

2021 Taiwan Tai Chi style 
multi-component 
exercise program 

Conventional care 42 83.1 
(5.7) 

MoCA, 
MMSE  

TMT A-B, DST (forward and backward) 24 weeks 

DST, digit span test; MMSE, mini-mental state examination; MoCA, Montreal Cognitive Assessment; TMT B-A, trail making test B minus A. 
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Effectiveness of Tai Chi based on mini-mental state examination 

In the meta-analysis of MMSE, five trials were included. The results showed that Tai Chi 

significantly improved cognitive function and slow down the rate of cognitive impairment among 

elderly patients (SMD=0.36, 95%CI 0.18 to 0.54, p<0.01). The heterogeneity among the studies 

was found to be low and non-significant (I2=11%, p=0.34) (Figure 5). 

 

 

Figure 5. Forest plot showing the effectiveness of Tai Chi to reduce cognitive impairment in 
elderly assessed using MMSE compared to control. 

Effectiveness of Tai Chi based on Trail Making Test B minus A  

Five trials were included in the meta-analysis assessing the effectiveness of Tai Chi on TMT B-A, 

and the results show that Tai Chi improved cognitive performance and rate of cognitive 

impairment in elderly patients as effectively as other physical exercises (SMD=-1.21, 95%CI: -3.19 

to 0.77, p=0.23). The heterogeneity of the pooled estimates was non-negligible (I2=98%, p=0.23) 

(Figure 6). 

 

 

Figure 6. Forest plot showing the effectiveness of Tai Chi to reduce the rate of cognitive 
impairment in the elderly assessed using trial making test B minus A (TMT B-A) compared to the 
control. 

Effectiveness of Tai Chi based on digit span backward 

Five trials were included in the meta-analysis assessing the effectiveness of Tai Chi on Digit Span 

Backward. The results indicated no significant difference in cognitive performance and rate of 

cognitive impairment among elderly patients as compared to control group (SMD=0.51, 95%CI: 

-0.09 to 1.12, p=0.10). Significantly high heterogeneity was found among the pooled trials 

(I2=87%, p<0.01)  (Figure 7). 

 

 

Figure 7. Forest plot of digit span backward that assessed cognitive function between the two 
groups.  

Other cognitive function measurements (Qualitative) 

Herein, meta-analysis could not be performed on other cognitive function measurements such as 

the Victoria Stroop test, verbal fluency test, TUG test, and IADL due to a small number of trials. 
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However, one of the trials by Siu et al. [9] found Tai Chi training helped participants to maintain 

functional abilities assessed using IADL score in elderly patients with cognitive impairment. 

Analysis of the publication bias  

Begg’s funnel plot was not constructed because the number of the included studies did not reach 

ten. A previous study has concluded that publication bias analysis consisting of less than ten 

studies would not be reliable [15].  

Discussion 
The present systematic review and meta-analysis showed that elderly patients with mild cognitive 

impairment who practiced Tai Chi had a better improvement within their cognition when 

compared to control group based on the MMSE score. However, a significant difference between 

Tai Chi and the control group was not found for MoCA. This result appears due to one of the 

pooled studies, Chen et al. [8], which recruited MCI patients with type 2 diabetes mellitus (a 

condition that can affect the patients’ cognition, memory, and other executive functions) [16]. The 

results of the present study align with the study by Liu et al. [17] which reported the improved 

executive functions within elderly patients who practiced Tai Chi as compared to the control 

group. The result from Nguyen et al. [18] also suggested a similar result where Tai Chi group has 

better outcome in executive functions, which is represented by the TMT B-A test result as the test 

represents the ability cognitive flexibility of the patients [18,19]. 

Tai Chi effectively addresses age-related physiological changes, especially contributing to 

improved cardiovascular and lung function. As individuals age, there is a gradual degeneration of 

physiological functions [20]. The practice of Tai Chi involves gentle and uniform motions, 

fostering a peaceful and concentrated state of mind that reduces stress on the exerciser's 

autonomic nerve centers in the brain. This reduction in stress positions leads to decreased 

activation of nerve endings, releasing norepinephrine and promoting the secretion of statins by 

the myocardium. Consequently, cardiovascular motor nerves are stabilized, the elasticity of 

cardiovascular smooth muscle is improved, total peripheral resistance is reduced, and 

cardiovascular reactivity is enhanced, particularly in terms of diastolic ability. Studies have 

consistently demonstrated a positive correlation between Tai Chi exercise and improved 

cardiovascular and lung function in the elderly, showcasing its potential to positively influence 

blood conditions, arterial blood pressure, endothelial diastolic function, atherosclerosis 

reduction, respiratory ease, lung function, and cardiac function index [20]. A meta-analysis by 

Nichols et al., [21] reported the positive effects of Tai Chi on blood pressure (BP) control, where 

reductions were found in both systolic and diastolic BP levels. In individuals with 

prehypertension and hypertension, Tai Chi training has demonstrated the potential to lower BP, 

offering a valuable approach to managing this cardiovascular risk factor, as well as Tai Chi 

emerging as an antihypertensive lifestyle therapy [22,23]. 

A study demonstrated Tai Chi efficacy in lowering anxiety and stress, expressing its impact 

on neuropsychiatry field [24]. Patients who received Tai Chi as the intervention also experienced 

significant improvement in Quality of Life (QoL). Taylor and Finley [25] discovered that people 

with coronary heart disease in the Tai Chi groups reported considerably better mental health QoL 

than participants in the control groups. In addition, Tai Chi also demonstrates favorable effects 

on musculoskeletal health. Previous study demonstrates that Tai Chi improves balance ability 

among older adults with MCI due to its movements [10,26]. Tai Chi has shown potential in 

improving balance ability, muscle strength and endurance around the knee, flexibility of the knee 

joint, and cardiopulmonary function in individuals with knee osteoarthritis [10,26]. Some studies 

have suggested that Tai Chi exercise has positive effects on knee osteoarthritis [27,28]. The 

improvements in knee joint proprioception and knee extension strength, as well as the reduction 

in postural sway, are probably due to the features of Tai Chi, which emphasize sequential 

movements carried out with alternate flexion and extension of lower limb joints, changing the 

direction of limb movements, dynamic weight shifting, and single limb support [10]. Tai Chi 

integrates diaphragmatic breathing and relaxation with slow, gentle movements, encompassing 

both isometric and isotonic exercises, all while maintaining proper postures. Tai Chi features 

weight-bearing steps on both lower extremities, characterized by a gentle heel strike facilitated 
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by deliberate foot placement. The slow, controlled motions of Tai Chi serve as a low-impact 

exercise, reducing the risk of musculoskeletal injuries [28]. This makes Tai Chi an accessible 

option for individuals across various age groups and fitness levels, contributing to the overall 

health of the musculoskeletal system. 

The present study is subject to certain limitations. A low number of studies included along 

with high heterogeneity in the pooled analysis suggests the evidence is moderate. Variables that 

affected the heterogeneity were not analyzed in this study. We did not contact the experts 

researching Tai Chi to manage MCI, which may result in selection bias. Selection bias might also 

be derived from the limited database used to identify the published records. 

Conclusion 
The implementation of Tai Chi in elderly patients with MCI has been demonstrated to enhance 

cognitive function and potentially mitigate the rate of cognitive decline, as evidenced by the 

pooled MMSE scores. It is noteworthy that pooled analyses of other cognitive measures indicated 

that Tai Chi yielded similar benefits to other forms of physical exercise. However, due to its nature 

of being low-impact exercise, Tai Chi can be recommended for MCI management among elderly. 

Considering high heterogeneity in several pooled analyses, it is better to interpret our findings 

with cautions. Further RCTs with robust and uniform designs are still required to reveal the 

potential of Tai Chi for the MCI management.  
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