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Fear of falling and balance impairment are prevalent in older adults and 
cause major morbidities for this population. The aim of this study was to 
evaluate the effect of Tai Chi Chuan on balance and fear of falling in 
community-dwelling older adults. This study was a single-blind random-
ized control trial. Sixty older adults were randomly allocated into two 
groups using a 4-cell random block design. The participants of interven-
tion group were trained in Tai Chi Chuan for eight weeks, twice a week, 
and 55 min in each session. Balance and fear of falling were assessed 
by Timed Up and Go (TUG) test, Tinetti test and Falls Efficacy Scale In-
ternational in baseline and after 8 weeks.  After eight weeks of interven-
tion, the mean scores of the TUG and Tinetti scales in the intervention 

group were improved significantly compared to the baseline and the 
control group (P< 0.001). Moreover, the intervention group showed a 
significant reduction in fear of falling scores (P< 0.001), while those in 
the control group remained unchanged. Tai Chi Chuan effectively im-
proves the balance and fear of falling and could be considered as a 
practical and useful method for fall prevention in community-dwelling 
older adults. 
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INTRODUCTION

Falls are frequent and disabling issues among older adults that 
influence their health, independence, and quality of life (Hu et al., 
2016; Huang et al., 2017; Ku et al., 2013; Li et al., 2005). It has 
been estimated that 35% to 40% of older adults (age 65 years and 
older) have at least one fall annually and this incidence rate in-
creases with age (Huang et al., 2017; Li et al., 2005; Tsang and 
Fu, 2016).

The risk factors for falls can be categorized into two groups: in-
trinsic factors such as the history of previous falls, age, gender, liv-
ing alone, other comorbidities, visual impairment, polypharmacy, 

fear of falling, muscle weakness, gait and balance impairment, and 
cognitive impairment; and extrinsic factors such as environmental 
hazards, unsuitable walking aids, and poor footwear or clothing 
(Du et al., 2017; Logghe et al., 2009). Some of these are modifi-
able such as balance and gait impairments, muscle weakness, and 
fear of falling (Cruz-Díaz et al., 2015; Hita-Contreras et al., 2015; 
Shariat et al., 2018). Fear of falling is an anxiety syndrome in the 
older adult population that has been defined as an exaggerated 
concern about falling or the belief that one cannot prevent a fall 
(Cruz-Díaz et al., 2015; Kumar et al., 2016; Scheffer et al., 2008). 
The fear of falling has serious consequences in older adults, such as 
decreased physical and social activities that in turn influences 
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their quality of life. The prevalence of fear of falling has been esti-
mated between 21% and 58% (Cruz-Díaz et al., 2015; Hita-Con-
treras et al., 2015). The consequences of falls can range from mi-
nor problems such as skin abrasions to significant injuries such as 
hip fractures or head trauma (Zhou et al., 2018).

Since falls among older adults increase health care costs, reduc-
ing the incidence of falls is an important public health mission 
(Okubo et al., 2017). Several preventive strategies have been de-
veloped to address the risk factors for falling (Gale et al., 2018; 
Pengpid and Peltzer, 2018; Zhou et al., 2018). Recently it has 
been reported that exercise programs, particularly those including 
balance training, reduces the risk of falls. Tai chi Chuan, which 
includes a set of strength and balance-training exercises, was found 
to be effective at preventing falls (Li et al., 2005; Vieira et al., 2016).

Tai Chi Chuan was initially developed as a martial art in China 
and it has been frequently used as an exercise to improve mental 
or physical health in young and old populations (Zhao et al., 2017). 
Tai Chi Chuan consists of a series of dance-like, slow and continu-
ous movements. It emphasizes trunk rotation, weight shifting, 
coordination and a gradual narrowing of the lower extremity stance 
(Allen et al., 2011; Wu et al., 2016). Previous studies have shown 
that Tai Chi Chuan is beneficial for a range of health-related out-
comes, including blood flow, neuromuscular function, and cogni-
tive function, as well as decreasing stress reactivity (Rogers et al., 
2010). 

A few studies have shown that Tai Chi Chuan is effective in 
preventing falls and improving balance, muscle strength, proprio-
ception, and endurance in older adults (Hu et al., 2016; Lan et al., 
2013; Logghe et al., 2010). For example, Gallant et al. (2017) 
demonstrated that a 12-week Tai Chi Chuan program can signifi-
cantly reduce the risk of falling in participants. Furthermore, Tai 
Chi Chuan is comparable to a balance-focused training program 
in enhancing the lower extremity muscle strength, agility and 
balance, as well as aerobic endurance in older adults (Yang et al., 
2015). However, some studies showed that 12 months of practic-
ing Tai Chi Chuan does not change the fall risk in older adults 
living at home (Logghe et al., 2009).

Therefore, Tai Chi Chuan remains controversial in literature 
(Logghe et al., 2009; Yang et al., 2015), thus further studies are 
needed to elucidate the benefits of the Tai Chi Chuan program in 
the older adult population. Therefore, we aimed to examine the 
effects of Tai Chi Chuan on balance and fear of falling in the older 
adults living at home in a sample from Iran. It is hypothesized 
that Tai Chi Chuan will improve balance and fear of falling in the 
older adults. 

MATERIALS AND METHODS

Study type 
This study was a single-blind randomized control trial (RCT) 

that followed the CONSORT (consolidated standards for report-
ing of trials) statement (Fig. 1). This study was registered at the 
Iranian Registry of Clinical Trials (Registration number: IRCT 
2016121931465N1). Ethical approval was obtained from the 
Faculty of Nursing and Midwifery, Tehran University of Medical 
Sciences (IR.TUMS.FNM.REC.1395.323).

Participants 
All the participants were selected from one single institution. 

After interviewing older adults in a retirement center in district 6 
of Tehran, explaining the goals of the study, and acquiring in-
formed consent, 60 older adults (27 females and 33 males) were 
randomly assigned to control and intervention groups (Fig. 1). 

The inclusion criteria were as follows: Age between 60 and 80 
years, ability to walk independently without assistive devices, abil-
ity to participate in exercise sessions, and being a member of the 
Local Retirees Association. The exclusion criteria were as follows: 
Acute or chronic diseases that interfered with or were exacerbated 
by exercise, decompensated cardiovascular diseases, neurological 
diseases affecting mobility (e.g., Parkinson disease, stroke, or mul-
tiple sclerosis), significant musculoskeletal diseases (e.g., lower 
limbs arthroplasty, history of lower limb fractures, and severe de-
formity in lower limbs or severe osteoarthritis), cognitive disor-
ders (scores below 24 in Mini-Mental Status Examination based 
on physical examination), and participating in other parallel exer-
cise programs.

Randomization and allocation
We divided the participants into two groups (control and inter-

vention) according to random block and allocated according to 
computer-generated list of random numbers. None of the partici-
pants were aware of the group assignments and randomization 
procedures. Although the participants and researcher were aware 
of the group allocation, assessors and data analysts were blinded to 
the allocation.

Intervention
The Tai Chi Chuan exercise is characterized by balancing the 

body, mind, breathing, and emotions and making the body’s mus-
cles flexible and empowered (Son et al., 2016). Tai Chi Chuan has 
5 major styles (Yang, Chen, Wu, Hao, and Sun) and more than 
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108 forms. All these styles share similar principles, but each has 
special features and characteristics. Yang style, as the most com-
mon form, has been simplified by Chinese government in the ear-
ly 21th century to create a 24 unique movements for public use as 
a form of exercise. This style consists of slow, smooth, and rhyth-
mic movements that put an emphasis on trunk rotation, weight 
shifting, coordination, and a gradual narrowing of the lower ex-
tremity stance (Wu et al., 2016). 

In our study, we interviewed people in a local retiree association 
and explained the goals of the study. Participants who met the in-
clusion criteria and agreed to participate in the study filled out an 
informed written consent. In the first session, we assessed the bal-
ance and fear of falling in all participants. The participants in the 
intervention group performed the yang style of Tai Chi Chuan ex-
ercise for eight weeks, twice a week, and 55 min per each session. 
Each session consisted of 5-min warm-up, 35-min Tai Chi Chuan 
practice, and 5-min cool-down. The entire program was adminis-
tered by an expert coach of Tai Chi Chuan accompanied by a re-
searcher (LH) in an outdoor location at a community park. The 
control group did not receive any intervention. At the end of the 

study, all participants were reassessed for balance and fear of fall-
ing. Finally, after the intervention period, the participants of con-
trol group were referred to participate in Tai Chi Chuan program. 

Intervention fidelity
We assessed the treatment fidelity of study by a standard guide-

line (Bellg et al., 2004). To ensure the exercise program was ad-
ministered by the same frequency and duration of sessions for all 
participants. All trainers and participants expressed some level of 
enjoyment or satisfaction with the study and none dropped out of 
the study. To ensure standard training, the entire program was ad-
ministered and monitored by an expert in Tai Chi Chuan exercis-
es; who is a board member of the Tai Chi Chuan committee in the 
National Martial Art Federation. To ensure the receipt and enact-
ment of treatment, one of the researchers (LH) controlled the par-
ticipants’ ability to use cognitive instructions and to perform be-
havioral skills appropriately. 

Measures 
The primary outcomes of this study were balance and fear of 

Fig. 1. Consort flow chart of the study.
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   58 Not meeting inclusion criteria 
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   12 Other reasons 
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   0 Excluded from analysis 
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falls among older adults. Balance was assessed twice at the base-
line and at the end of study by Timed Up and Go (TUG) test and 
Tinetti test. TUG evaluates the mobility function in the older 
adult population who can walk independently. The participants 
were asked to wear their usual shoes (they could also use their as-
sistive device), then sit down on a chair. Upon our command to 
start, they stood up and walked 3 m on straight line, returned on 
the same path, and finally sat down on the chair. The duration 
time was measured from the moment that the participant started 
to stand up from the chair until she/he returned and sat down. 
Data were classified as follows: Time less than 10 sec (independent 
mobility), time between 10 and 20 sec (almost independent mo-
bility), times more than 20 and less than 30 sec (mobility is vul-
nerable), and time ≥30 sec (impaired mobility). The validity and 
reliability of the TUG have been confirmed in several studies 
(Akbari et al., 2010; Nordin et al., 2008). Furthermore, our study 
showed a good content validity and excellent internal consistency 
(alpha=0.927) for TUG.

Tinetti test was also used for gait and balance assessment in our 
study. Tinetti test has two parts: Part 1 evaluates balance and con-
sists of nine motor functions; and each item scores 0–1 or 0–2 with 
a maximum score of 16. Part 2 assesses gait and includes seven 
types of movement that participants are asked to stand up (with 
or without assistive device); walk slowly and then walk fast along 
a predetermined path. Each item scores 0–1 or 0–2 with a maxi-
mum score of 12. Total Tinetti scores below 18 predict a high risk 
of falling; scores between 19 and 23 predict a medium risk of fall-
ing, and scores higher than 24 predict a low risk of falling. In line 
with previous studies, we showed an acceptable validity and reli-
ability (alpha=0.886) of the Tinetti test (Kloos et al., 2004; Ti-
netti, 1986). In fact, we recruited a healthy population with dif-
ferent levels of balance function, but all were in normal range.

Fear of falling was assessed by the Falls Efficacy Scale Interna-
tional (FES-I). This scale is similar to a likert-type scale and in-
cludes 16 questions. The participants were asked to determine the 
level of their concern about falling while performing 16 different 
activities on a 4-point likert scale including “I never worry about 
falling,” “I sometimes worry about falling,” “most of the times I 
worry about falling,” and “I always worry about falling.” The total 
score is between 16 and 64; and lower scores indicate less fear of 
falling. The validity and reliability of FES-I have been previously 
reported by several studies (Delbaere et al., 2010; Tinetti et al., 
1990; Yardley et al., 2005), our further analysis showed a good 
content validity and an excellent internal consistency (alpha= 
0.972). Furthermore, demographic information including age, 

gender, education, ethnicity, marital status, history of falls during 
previous year, and number of falls were recorded.

Sample size
Based on previous studies, we calculated the sample size by 

G×Power from the total available older adults in the retirement 
center. Total sample size was estimated to be 30, however to re-
duce the effect of drop out; we decided to recruit 60 participants 
(Jabarouti et al., 2014).

Statistical analysis
Data management and analysis were performed using IBM SPSS 

Statistics ver. 21.0 (IBM Co., Armonk, NY, USA). Demographic 

Table 1. Demographic characteristics of the participants 

Variable Control 
(n= 30)

Intervention 
(n= 30) P-valuea)

Gender 0.795
   Female 13 (43.3) 14 (46.7)
   Male 17 (56.7) 16 (53.3)
Age (yr) 0.176
   60–70 8 (26.7) 13 (53.3)
   70–80 22 (73.3) 17 (56.7)
Education 0.938
   Illiterate  1 (3.3) 1 (3.3)
   Primary   9 (30.0) 10 (33.3)
   Guidance 4 (13.3) 6 (20.0)
   High school 8 (26.7) 6 (20.0)
   Academic 8 (26.7) 7 (23.3)
Ethnicity
   Turkish 14 (46.7) 8 (26.7)
   Others 1 (3.3) 3 (10.0)
Marital status 0.231
   Married 17 (63.3) 19 (56.7)
   Single 0 (0) 2 (6.7)
   Other 13 (43.3) 9 (31)
Residence 0.150
   Own house 28 (93.3) 30 (100)
   Family house 2 (6.7) 0 (0)
Fall history 0.596
   Yes 13 (43.3) 10 (23.3)
   No 17 (56.7) 20 (66.7)
No. of falls in previous year 0.231
   0 17 (56.7) 20 (66.7)
   1 9 (30.0) 7 (23.3)
   2 0 (0) 2 (6.7)
   > 2 4 (13.3) 1 (3.3)

Values are presented as number (%).
a)Chi-square test. 
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data were reported by mean, standard deviation, and frequency 
across both the control and intervention groups. Between group 
analyses, before and after intervention, were done by independent 
t-test analysis. Within group differences were analyzed by paired 
t-test in each group. Independent two sided t-test analyzed differ-
ence of mean values of the TUG test and Tinetti test between in-
tervention and the control group. P-value of <0.05 has been con-
sidered as significant. 

RESULTS 

Demographic characteristics and baseline measures
Table 1 shows the demographic characteristics and number of 

falls the participants in the previous year. There were no signifi-
cant differences in intervention and the control groups about de-
mographic characteristics. 

Balance and fear of falling between the two groups before 
intervention

Table 2 shows the baseline values for TUG, Tinetti test, and 
FES-I in the control and intervention groups. In the two groups, 
there was no statistical difference in the gait and balance mean 
scores (TUG and Tinetti) at the baseline (P>0.05). Between- 
group analysis showed that there was also no difference in the 

FES-1 mean at the baseline (P>0.05).

Balance and fear of falling between the two groups after 
intervention

As Table 2 shows, between-group analyses indicated that there 
was a statistical difference in the balance and fear of falling scores 
after intervention (P<0.001). In fact, the intervention group showed 
a better balance and less fear of falling compared with the control 
group. However, there was no difference in Tinetti (gait section) 
between the two groups after intervention (P>0.05).

Balance and fear of falling within groups 
Table 3 shows TUG, Tinetti, and FES-I scores in the interven-

tion and control groups. In the control group, analyses revealed no 
significant difference in TUG, Tinetti, and FES-1 comparing pre-
test and post-test values. While in the intervention group, partic-
ipants showed a significant improvement in TUG, Tinetti (bal-
ance and total scores), and FES-1 after intervention period. Only 
Tinetti scores of gait section did not differ between pre-test and 
post-test in intervention group. 

DISCUSSION 

Our study confirms the hypothesis that Tai Chi Chuan exercise 

Table 2. Balance and fear of falling between two groups before and after intervention

Variable

Pretest Posttest

Control  
group

Intervention  
group

Independent t-test Control  
group

Intervention  
group

Independent t-test

t P-value t P-value

Timed Get Up and Go test (sec) 18.60± 5.08 19.33± 5.31 -0.54 0.58 18.70± 4.85 12.63± 4.13 5.21 < 0.001
Tinetti balance   7.20± 2.21 7.76± 2.43 -0.94 0.35 6.90± 3.25 11.03± 2.47 -5.54 < 0.001
Tinetti gait 6.23± 1.73 7.00± 2.28 -1.46 0.14 6.33± 1.32 7.13± 1.79 -1.96 0.054
Tinetti total 13.43± 3.18 14.76± 4.08 -1.41 0.16 13.13± 4.04 18.03± 4.18 -4.61 < 0.001
Fall efficacy scale  35.23± 7.78 32.76± 6.94 1.29 0.20 32.76± 7.28 23.33± 4.49 6.03 < 0.001

Values are presented as mean± standard deviation.

Table 3. Balance and fear of falling in two groups before and after intervention

Variable

Control group Intervention group

Pretest Posttest
Paired t-test

Pretest Posttest
Paired t-test

t P-value t P-value

Timed Get Up and Go test (sec) 18.60± 5.08 18.70± 4.85 -0.22 0.82 19.33± 5.31 12.63± 4.13 9.29 < 0.001
Tinetti balance   7.20± 2.21 6.90± 3.25 0.74 0.46 7.76± 2.43 11.03± 2.47 -8.72 < 0.001
Tinetti gait  6.23± 1.73 6.33± 1.32 -0.76 0.448 7.00± 2.28 7.13± 1.79 -0.77 0.442
Tinetti total 13.43± 3.18 13.13± 4.04 0.74 0.46 14.76± 4.08 18.03± 4.18 -8.72 < 0.001
Fall efficacy scale  35.23± 7.78 32.76± 7.28 3.09 0.004 32.76± 6.94 23.33± 4.49 7.03 < 0.001

Values are presented as mean± standard deviation.
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improves the balance and fear of falling in community-dwelling 
older adults. This finding is in agreement with several previous 
studies that showed that Tai Chi Chuan improves the balance in 
the older adults (Ćwiękała-Lewis et al., 2017; Hu et al., 2016; 
Yang et al., 2015). For instance, Yang et al. (2015) found that Tai 
Chi Chuan had positive effects on the balance, gait, and quality of 
life in older adults with Parkinson disease after 8 weeks. Several 
factors contribute to impaired balance during the aging process, 
including a reduction in fast twitch fibers, nerve conduction ve-
locity, muscle flexibility, and development of osteoarthritis that 
indicate a need for intervention (Zhang et al., 2006). It is expect-
ed that Tai Chi Chuan movements could improve the balance in 
the older adults by shifting the center of gravity, weight shifting 
between legs, heel to toe and multidirectional stepping (Wu et 
al., 2016). There are some studies that showed no benefit in im-
proving the balance and risk of falls after 13 weeks in older adults. 
It could be due to the characteristics of the study population who 
had good balance function at the baseline (Logghe et al., 2009). In 
other words, Tai Chi Chuan may be more effective in the older 
adults with balance problems and prevent falls in the high-risk 
older adults.

In the current study in line with existing literature, we also 
found that Tai Chi Chuan significantly reduces the fear of falling 
score. For example, Sattin et al. (2005) demonstrated that Tai Chi 
Chuan compared to wellness education programs such as diet and 
nutrition program; pharmacological management; legal issues rel-
evant to health; changes in body function; and mental health is-
sues, such as stress, depression, and life changes improves fear of 
falling in frail adults aged 70–79 years. However, some prior 
studies could not show sufficient evidence about the effect of Tai 
Chi Chuan on fear of falling in the older adults (Logghe et al., 
2009; Logghe et al., 2010). The difference could be due to the 
heterogeneity of samples; for example, in one of the studies, the 
participants had a low fear of falling at the baseline, thus no large 
improvement in fear of falling was found in study’s population af-
ter intervention period. There is an inverse relation between the 
fear of falling and physical activity in the older adults; so that a 
decrease in physical activity can also result in a higher rate of falls 
and vice versa (Jeon et al., 2014; Legters, 2002). In fact, the slow 
movements of Tai Chi Chuan increase the level of concentration 
and attention, which helps a person to maintain calm and relaxed 
in critical and stressful situations. In other words, when a person 
performs Tai Chi Chuan movements in a calm place with deep 
and slow breathing, s/he will experience a sensation of physical 
and psychological relaxation and well-being (Miller and Tay-

lor-Piliae, 2014; Zhao et al., 2017).
Our study showed that Tai Chi Chuan significantly improves 

the balance and fear of falling in community-dwelling older 
adults. On the other words, Tai Chi Chuan is a valuable exercise 
for the older adults, especially those with lower balance skills and 
at risk of falling.

Since falling has a physical, psychological, and economic bur-
den for older adults, they need a simple and economical interven-
tion that does not require special equipment and they can simply 
do it. Tai Chi Chuan exercises is one of the simple and economical 
interventions that can be used as a preventive intervention and 
taught in geriatrics clinics to the older adults at risk of falling. 
However, it is advisable to perform further studies to examine the 
generalizability of our findings across different subjects and social 
settings. Furthermore, it could be interesting to evaluate the effect 
of Tai Chi Chuan on biological and physiological markers in the 
older adults.

Totally this study had several limitations; for example, the 
study did not conduct follow ups to evaluate the risk of falling 
once the intervention ceased to report any long-lasting impact. 
Since the participants and researchers were not blind to their 
group allocation the generalizability of the findings were limited. 
The participants were limited to older adults who lived in one 
conditions including cultural environment, economic situation, 
and social settings of their residence. 
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