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 Abstract

Background: Aging leads to a reduction in strength, changes in gait, and compromised balance,

increasing the risk of falls and constituting a serious public health problem. Tai Chi Chuan (TCC)

has proven effective in preventing these events in the elderly. Objective: Analyze the effectiveness

of adapted forms of TCC as a method for fall prevention in the elderly. Methods: This is a system-

atic review of the literature. The databases PubMed, SciELO, LILACS, and Google Scholar were

consulted. Randomized clinical trials (RCTs) published in English between January 1, 2015, and

February 18, 2025, involving elderly individuals aged ≥60 who underwent adapted TCC interven-

tions, compared to active or inactive controls, were included. Studies outside the topic, with in-

sufficient methodological description, that were not RCTs, that recruited elderly individuals with

prior experience in TCC, or with cognitive, neurological, or functional impairments, as well as spe-

cial populations,  were excluded. The studies were selected by two independent reviewers. The

characteristics of the studies eligible to be included in this review were extracted and tabulated,

likewise by two independent reviewers. The synthesis of the results was conducted thru narrative

synthesis. The methodological characteristics and the effects of the interventions were analyzed

and compared qualitatively. Results: Seven studies were included, totaling 1,017 elderly individu-

als. All the studies used adapted forms of TCC and demonstrated positive effects on factors re-

lated to fall risk. Only one RCT directly assessed the incidence of falls, recording a significant re-

duction after the TCC intervention. Conclusion: Adapted forms of TCC are effective in preventing

falls in the elderly. However, overly simplified protocols or those with a frequency of more than

four sessions per week reduce adherence and compromise the results. Future studies should adopt

the incidence of falls as the primary outcome and rigorously monitor adherence and dropout.

Keywords: Tai Chi; elderly; accidental falls; postural balance.

BACKGROUND

Falls are among the leading causes of injuries, psychological declines, functional

limitations, disability, and death in the elderly. In 2021, approximately 45.7 million falls

were  recorded,  resulting  in  around  555,000  deaths  among adults  over  65  years  old

worldwide. Moreover, falls result in five times more hospitalizations than other injuries

in this population, and nearly one-third of them require surgical intervention1,  2. Thus,

falls generate significant costs for health and society, constituting a serious public health

problem worldwide.
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Falls are described as unexpected events in which a person ends up hitting the ground

or a lower level. Their causes are generally multifactorial, ranging from difficulty in correcting

body displacement during movement in space, resulting from sensorimotor deficits, to envi-

ronmental factors3. Furthermore, most of these episodes are strongly associated with age-re-

lated changes,  such  as  loss  of  muscle  strength,  impaired postural  control,  reduced perfor-

mance in simultaneous tasks, fear of falling, and depressive symptoms1, 4-8 .

However, falls are preventable, and exercise-based interventions have proven to be ef-

fective strategies in preventing these events. However, identifying the best preventive inter-

ventions is a challenge, as there are various types of exercises9. Among the various types of

strategies used in the prevention of this complex condition, Tai Chi Chuan (TCC) stands out, a

Chinese martial art in which practitioners perform smooth and continuous movements, associ-

ated with deep breathing and mental concentration, for therapeutic purposes and not for com-

bat. It is considered a low to moderate intensity activity, being regarded as a safe exercise for

the elderly10, 11.

Scientific research has demonstrated significant benefits of practicing Tai Chi in prevent-

ing falls in the elderly. Penn et al.12, after subjecting elderly individuals aged 65 and older from

a community in Taiwan to Tai Chi practice, observed significant improvements in balance and

lower limb muscle strength, contributing to the prevention of accidental falls. Moreover, Tai

Chi Chuan has proven to be more effective than other exercise programs with the same pur-

pose, as demonstrated in the study by Yıldırım et al.13, which compared the effects of this prac-

tice  with  combined  exercises  over  a  period  of  12  weeks.  The  elderly  who  practiced  TCC

showed better performance in static balance, less fear of falling, and better emotional state

compared to those who performed combined exercises.

Although previous studies have shown promising results in fall prevention among the

elderly, there are still gaps regarding the generalization of the effectiveness of TCC in fall pre-

vention among the elderly, mainly due to the complexity of the movements involved, which

can compromise participants' adherence to the exercise. It is known that adapted versions of

the practice tend to favor greater participation and continuity among the elderly; however, it is

still uncertain to what extent these simplified forms maintain the same efficacy as traditional

versions in fall prevention, as well as to what degree they contribute to improving adherence

among practitioners14. 

This scenario, combined with the significant increase in the elderly population and the

rising incidence of falls in this demographic, makes it essential to conduct a systematic analy-

sis on fall prevention in the elderly, in order to consolidate the evidence and provide support

for clinical practice and future research.

The main objective of this systematic review was to analyze the effectiveness of adapted

forms of TCC as a method for fall prevention in the elderly. The specific objectives include: 1)

Analyzing the effects of adapted forms of TCC on the incidence of falls; 2) Analyzing the ef-

fects of adapted forms of TCC related to the determinants of falls,  such as balance, muscle

strength, postural control, dual-task performance, fear of falling, and depressive symptoms;

and 3) Investigating the adherence to the adapted TCC protocols of the included studies, iden-

tifying the factors or reasons reported for participants' dropout.
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METHODS 

This is a systematic literature review, conducted based on the PRISMA (Preferred Re-

porting Items for Systematic Reviews and Meta-Analyses) guidelines.

Data sources and research

The  databases  PubMed,  SciELO,  LILACS,  and  Google  Scholar  were  consulted.  The

search was structured using boolean operators, employing the following combination: (tai chi

OR taiji OR taijiquan) AND (elderly OR postural balance OR fall risk OR falls). The following

search filters were applied: a) Study type: randomized clinical trial; b) Language: English; c)

Publication period: from 2015 to 2025.

Inclusion and exclusion criteria

Randomized clinical trials published in English between January 1, 2015, and February

18, 2025, involving elderly individuals aged 60 or older subjected to adapted TCC interven-

tions, compared to active or inactive controls, were included. The outcomes evaluated were

the incidence of falls and fall determinants, measured thru tests such as Timed Up and Go

(TUG),  Center of Pressure (COP),  Berg Balance Scale,  Geriatric Depression Scale,  dual-task

performance, single-leg support performance, geriatric depression scale,  and questionnaires

on fear of falling.

Studies that were not relevant to the topic, had insufficient methodological description,

or were not randomized clinical trials were excluded, as well as those that recruited elderly in-

dividuals with prior experience in TCC, cognitive, neurological, or functional impairments, as

well as special populations.

Selection of studies and extraction of their characteristics

All records identified in the databases were initially assessed for eligibility based on ti-

tles and abstracts, following the predefined inclusion and exclusion criteria. Subsequently, the

full texts of potentially eligible articles were retrieved for detailed analysis.

Characteristics of the studies considered eligible to be included in this review, such as

author and year,  type of study, sample,  intervention and control group, duration and fre-

quency, outcomes evaluated, and results, were extracted and tabulated.

All these steps were carried out by two reviewers and independently. Any discrepancies

between the reviewers were resolved by consensus.

Summary of the results

The results were synthesized thru narrative synthesis, organizing the studies according

to the main outcomes evaluated. The methodological characteristics and the effects of the in-

terventions were compared qualitatively. 
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RESULTS 

As a result, 69 articles were identified, of which 48 were excluded for not meeting the re-

search criteria, as identified solely by reading the titles. Thus, 21 were selected for the next

stage. 

Next, a screening was conducted based on a thorough reading of the summaries of these

records, which resulted in the exclusion of 6 of them that did not meet the established criteria.

In this way, 15 studies were selected for full reading. The full text of these records was read

and evaluated according to the inclusion and exclusion criteria. At the end of this process, 7 ar-

ticles were deemed suitable to be included in this systematic review (Figure 1).

Figure 1. Flowchart of the study selection process for systematic review

After the final selection of the included studies, it became necessary to synthesize their

characteristics  and results.  In  this  way,  a  table  (Table  1)  was  created to present  the  main

information of each study, including the author and year, type of study, sample, intervention

and control group, duration and frequency, assessed outcomes, and results. 

The synthesis and extraction of data were carried out by two reviewers independently,

and any discrepancies were resolved by consensus.
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Table 1. Characteristics of the studies included in the systematic review on TCC in the prevention of falls in the elderly

Author,

year
Sample Main intervention

Duration and

frequency

Control

group

Outcomes

assessed
Results

Li et al.9

670

partici-

pants

Intervention A: Tai Ji

Quan: Moving for Bet-

ter Balance (TJQMBB)

Intervention B:    Multi-

modal exercises (aero-

bic, strength, balance,

and flexibility activities)

Twice per week

for 24 weeks
Stretching

Fall incidence,

TUG, func-

tional reach,

physical per-

formance,

cognitive as-

sessment

TJQMBB and multimodal exercises showed

better outcomes than the control group across

all outcomes; TJQMBB was associated with a

lower incidence of falls per person and was

more effective in preventing injurious falls

compared with multimodal exercises

Mao et

al.14

102

partici-

pants

Eight-form TCC

Tai Chi LEE

Four times per

week for 16

weeks

Stretching

BBS, TUG and

center of pres-

sure (COP)

measures

BBS, TUG, and COP measures in the

eight-form TCC and Tai Chi LEE groups were

superior to those in the control group; Tai Chi

LEE was significantly superior to eight-form

Tai Chi Chuan in TUG performance

Lu et al. 15

31

partici-

pants

12-form Yang-style TCC

Three times per

week for 16

weeks

General

interest

classes

Auditory

Stroop test

and COP

measures

The Tai Chi Chuan group showed significant

improvements in dual-task balance, with fewer

errors on the dual-task Stroop test and a

smaller COP area under dual-task conditions

compared with the control group

Sun et al.16

Random-

ized con-

trolled trial

48 participants

Intervention A:

24-form Tai Chi

Chuan (TCC)

Intervention B:

Brisk walking

(BW)

Five times

per week

for 16

weeks

No structured

physical activ-

ity

SLO, SLC, SLS time, and COP measures

Kim et

al.17

Random-

ized con-

trolled trial

46 participants

Intervention A:

21-form Sun-

style TCC

Intervention B:

Taekkyeon

Twice per

week for

12 weeks

-

TUG, FR, OLS, Five Times Sit-to-Stand

(5xSTS), 30-Second Sit-to-Stand (30s-STS), and

gait parameters

Hu et al.18

Random-

ized con-

trolled trial

55 participants

Eight methods

and five steps of

TCC

Four

times per

week for

16 weeks

Watching TV

and reading

newspapers

COP variables, proprioception, and plantar

tactile sensitivity

Ge et al.19

Random-

ized con-

trolled trial

65 participants Eight-form TCC

Three

times per

week for 8

weeks

Usual daily

activities
CRT, WS, FOF, GDS

Note: BBS – Berg Balance Scale; TUG – Timed Up and Go Test; COP – Center of Pressure; CRT – 30-s chair rise test; WS – Walking Speed; FOF – Fear of 

Falling; GDS – Geriatric Depression Scale; FR – Functional Reach Test; OLS – Single-Leg stance; 5×STS – 5 times sit-to-stand test; 30s STS – 30 seconds sit-

to-stand test; SLO – Single-Leg stance with Open eyes; SLC – Single-Leg stance with Closed eyes; SLS time – Single-Leg Stance time.
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DISCUSSION

The present systematic review analyzed randomized clinical trials that investigated the

effects of TCC on fall prevention in the elderly. Of the included studies, approximately 85.7%

showed improvements in factors considered determinants for falls, such as balance, muscle

strength, postural control,  performance in dual tasks, fear of falling, and depressive symp-

toms14-19. Furthermore, 14.3% of the studies showed a direct reduction in the incidence of falls

and also in factors considered determinants for falls9, reinforcing that the practice of TCC can

play a significant role in preventing these events in the elderly population.

Regarding the actual incidence of falls, only one study9 used the incidence of falls as a

primary outcome, demonstrating that the intervention with an adapted therapeutic form of

TCC (Tai Ji Quan: Moving for Better Balance – TJQMBB) was more effective in reducing falls

per person and preventing falls with injuries, when compared to the practice of multimodal

exercises and a control group, making it the most effective strategy among the evaluated ap-

proaches. Moreover, other outcomes related to falls in the elderly, such as the Timed Up and

Go (TUG), functional reach, physical performance, and cognitive assessments, were also inves-

tigated, and although the results were significantly better compared to the control group, they

were similar when compared to the multimodal exercise group.

In  outcomes  related  to  postural  balance  measured  by  force  platform,  several  stud-

ies14,15,16,18 indicate improvements in center of pressure (COP) control, a factor directly associ-

ated with balance and fall prevention in the elderly20. Lu et al.15, for example, investigated the

COP during step descent under simple and dual-task conditions, after practicing 12 forms of

Yang-style Tai Chi. The authors observed significant reductions in both the area of sway and

the trajectory of the COP, in a simple task and when associated with an auditory stimulus. 

Such results are particularly relevant considering that dual-task balance performance

has been used as a predictor of falls in the elderly5 and that more than 10% of fatal accidents in

this population occur during stair descent, an activity that generally requires the integration of

multiple sensory, motor, and cognitive stimuli8. Thus, the findings suggest that the practice of

TCC may favor the integration between motor control and cognitive demands in challenging

everyday situations, establishing itself as an effective strategy in fall prevention.

Similarly, Sun et al.16 evaluated the COP in unipodal support and identified reductions

in trajectory length, ellipse area, and anteroposterior and mediolateral displacements in the

group practicing 24 forms of TCC, compared to fast walking practitioners, whose improve-

ments occurred at a later stage. Additionally, Hu et al. (18) found that the practice of the Eight

Methods and Five Stages Tai Chi, a reduced and adapted version of the traditional forms, pro-

moted consistent gains in the square root and average speed of the COP with eyes closed, al-

though not all evaluated conditions showed significant differences. 

Furthermore, the authors highlighted the contribution of TCC to proprioception and

plantar tactile sensitivity, with more pronounced gains in knee proprioception and arch sensi-

tivity, with no observed effect on the ankle.

Regarding functional balance, Sun et al.16 demonstrated that the single-leg stance (OLS) time

significantly increased after 8 to 12 weeks of practicing 24 forms of Taijiquan, especially with

eyes open, with later gains observed in the eyes-closed condition. 
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Complementarily, Kim et al.17 also observed improvements in the One-Leg Stand Test

(OLS), the Functional Reach (FR), and the Timed Up and Go (TUG) in both practitioners of 21

forms of Tai Chi in the Sun style and Taekkyon, with Tai Chi standing out for showing supe -

rior results specifically in the OLS. These findings reinforce the relevance of this practice in im-

proving postural control in single-leg support tasks, a component closely associated with the

risk of falls4.

Moreover, in the study by Kim et al.17, the sit-to-stand tests (5xSTS and 30s-STS) were

used to assess lower limb strength, considered a clinically important and statistically signifi-

cant risk factor for falls7. 

At the end of the study, the authors identified that the practice of 21 forms of Tai Chi in

the Sun style was able to significantly improve the lower limb muscle strength of the partici-

pants. In parallel, the study by Ge et al.19 demonstrated that the practice of 8 forms of Tai Chi

in the Yang style is also capable of significantly improving the lower limb muscle strength and

walking speed of pre-frail elderly individuals, in addition to reducing the fear of falling and

improving the participants' mood, factors considered determinants in the occurrence of falls in

the elderly6.

When comparing two adapted forms of Tai Chi, Mao et al.14 highlighted the effects of a

simplified traditional form of 8 movements and an even more reduced version, focused exclu-

sively on the lower limbs (Tai Chi Lower Extremity Exercise – TC LEE). 

Both protocols resulted in significant improvements in balance (assessed by the Berg

Balance Scale), functional mobility (through the Timed Up and Go), and static postural control

(measured by the center of pressure – COP), when compared to the stretching control group.

However, the TC LEE showed superior performance in the TUG, suggesting a greater impact

on functional mobility. This result may be related to the fact that the absence of upper limb

movements requires greater neuromuscular precision and body weight control solely by the

lower limbs, simulating everyday situations where the arms are occupied (for example, when

carrying objects). 

However,  the study presented a considerable  dropout rate before completion,  when

compared to the other studies, especially in the TC LEE group, which may compromise the in-

terpretation of the results and require caution in generalizing the conclusions.

In addition to the efficacy in clinical outcomes, the importance of participant adherence

is highlighted. In general, the reviewed studies opted to use adapted forms of TCC, whether

thru shortened sequences,  therapeutic protocols,  or simplified versions of traditional styles

(Yang, Sun, or short forms). 

This methodological choice was justified by some authors as a strategy to promote ad-

herence, making learning more accessible, less exhausting, and suitable for the functional ca-

pacities of the elderly population. In fact, studies that employed adapted, simplified, or thera-

peutic forms of TCC9,15,17,19. 

In the study by Ge et al.19, 13% of the participants in the intervention group dropped out

before completion, with the reasons not disclosed by the authors. On the other hand, in the

study by Kim et al.17, 8% of the participants dropped out of the intervention before completion,

with the reasons being due to unstable medical conditions.
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Meanwhile, in the studies by Lu et al.15 and Li et al.9, 13% of the participants in the inter-

vention group dropped out of the study before completion. In the first study, one had insuffi-

cient attendance and the other did not show up for the evaluation after the intervention; the

causes of absenteeism and absence on the final evaluation day were not revealed by the au-

thors. In the second study, 26 of the participants reported health/illness problems, 3 stated a

lack of time, and only one showed disinterest.

In contrast, longer protocols with a higher frequency of practice per week (more than 4

times/week)16,18 recorded higher dropout rates in the intervention groups. In the study by Sun

et al.16, 25% of the participants dropped out before completion, with reasons including health

issues, low attendance rate, lack of available time, and no apparent reason. Although the rea-

sons for dropout were stated by the participants, the authors did not clarify the reasons by

group. On the other hand, in the study by Hu et al.18, 46.4% of the participants dropped out be-

fore completion, with the majority citing insufficient attendance. 

The other reasons were not well clarified by the authors, nor were the reasons by group

revealed. Similarly, very reduced forms of TCC, with extremely simplified movements, can

also become monotonous and lead to dropouts, as observed by Mao et al. 14 in the study with

TC LEE, demonstrating that both excessive complexity and extreme simplification can nega-

tively impact participant adherence. In the study, 27.5% of the participants dropped out of the

protocol before completion, the reasons being: health issues and loss of interest.

These findings, in line with previous scientific evidence, suggest that TCC offers signifi-

cant benefits in determining factors of falls and in reducing their incidence. However, adher-

ence of the elderly to the practice can be challenging, with program adequacy being essential

factors to maintain the engagement of these participants21-24. 

Future studies could expand the sample size, use more active controls, such as other ex-

ercise modalities, and define the incidence of falls as the main outcome. Furthermore, a more

rigorous control of dropout rates is recommended, including the analysis of reasons, in order

to strengthen methodological quality, assess participant adherence, and verify the feasibility of

TCC as a strategy for fall prevention.

Despite the findings of this systematic literature review, its methodological limitations

are acknowledged. It is recommended that future studies assess the risk of bias in the included

systematic reviews, using specific tools developed for this purpose and strictly following the

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines.

CONCLUSION

In summary, the studies analyzed indicate that adapted forms of TCC promote signifi-

cant benefits in factors considered determinants for falls,  such as balance, muscle strength,

postural control, performance in dual tasks, fear of falling, and depressive symptoms, and con-

sequently, for the prevention of falls in the elderly. However, the participants' engagement di-

rectly depends on the characteristics of the protocols used: excessively shortened versions tend

to become monotonous and compromise adherence, as well as protocols with a higher fre-

quency of practice (more than 4 times/week). 

Although other exercise modalities may also promote significant benefits in factors con-

sidered determinants for falls, these gains for the effective reduction of falls seem to be more

consistent in the practice of adapted TCC protocols. 

8
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It is suggested that future studies expand the sample size, use more active controls, pri-

oritize the incidence of falls  as the main outcome, and adopt more rigorous monitoring of

dropout rates. Furthermore, it is recommended that future systematic reviews consider the

risk  of  bias  in  studies  and  the  rigorous  application  of  PRISMA  guidelines,  in  order  to

strengthen the methodological quality of investigations on TCC in the prevention of falls in the

elderly.
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