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Aims Fear of falling in the elderly is a significant health problem. This study was aimed to
compare the two CBT and Tai Chi exercise methods to reduce the fear of falling among retirees.
Materials & Methods This randomized clinical trial study was conducted from December
2018 to October 2019 on elderly retirees who were referred to the Retirees Association at
Kerman University of Medical Sciences in Kerman, Iran. A number of 120 elderly people were
randomly assigned to Tai Chi, CBT, and control groups (40 retirees/group). The intervention in
CBT groups consisted of 16 sessions of 60 to 70 minutes for eight weeks and in Tai Chi groups
consisted of 16 sessions of 45 to 60 minutes for eight weeks. The participants in the control
group received training on the problems of old age. The self-report scale assessed fear of falling
before, one, and two months after the intervention. Data were analyzed by SPSS software
version 18 using ANOVA and Chi-square tests.

Findings Before and in the first month after intervention, there was no significant difference
between the three groups regarding the total score of fear of falling and its components (p<0.05).
In the second month, the total score of fear of falling in the Tai Chi group was 8.95+1.63, the
CBT group was 8.6+1.63, and the control group was 7.63+1.36, and there was no significant
difference (p=0.147). Also, the most significant difference in the total fear of falling score was
between the Tai Chi and the control groups.

Conclusion Tai Chi and CBT interventions are effective in the fear of falling in the elderly.

Keywords Fear; Falling; Cognitive-Behavioral Therapy; Tai Chi; Aged
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Effectiveness of Cognitive-Behavioral Therapy and Tai Chi ...

Introduction

The phenomenon of aging is a serious and
challenging issue for families and society [1l. Various
factors have been considered as a threat to the
health of the elderly [2. Among these factors, which
are more likely to occur with age, is the fall of the
elderly. In addition to countless physical and
psychological injuries and complications in the
elderly, the problem of falls imposes a lot of financial
costs on responsible institutions and organizations
[81. Fear of falling is one of the most important
psychological effects of falling in old age 4. The
prevalence of fear of falling was 26.9% and 43.3%
among men and women, respectively [51. It is also
reported that 33.2% of elderly Indians are afraid of
falling [6]. However, accurate statistics on the fear of
falling in Iran have not been reported. Low levels of
fear of falling cause caution in the elderly, and this
level of fear is desirable as long as it does not lead to
functional limitations [7l. In contrast, high fear of
falling in the elderly can lead to loss of independence
and reduce their physical function [8l. Therefore, any
intervention that can reduce the fear of falling in the
elderly can help improve their quality of life by
reducing these complications [ Cognitive-
behavioral therapy (CBT) is one of several
interventions that can be considered to reduce the
fear of falling. CBT changes the way people think and
relate to their world. This type of treatment involves
exposure to stimuli and stressful situations. Thus,
people can overcome their anxiety in any situation
by creating new thoughts [10l. Although CBT is the
first step in treating chronic diseases, a study has
shown that CBT can play a role in treating chronic
diseases and their complications [11l. Parry et al
showed that CBT training could effectively reduce
the fear of falling in the elderly [12].

Exercise is another intervention that is widely used
[13], Kumar reviewed 36 exercise interventions and
concluded that exercise interventions slightly
reduced the fear of falling immediately post-
intervention 4. Gusi et al. showed that balance
exercises reduce the fear of falling in the elderly [151.
Elderly participation in a structured exercise
program improves balance and motor function,
reduces the fear of falling, and increases self-
confidence and social activity [6l. Among the
structured exercises, we can mention the Tai Chi
exercise [17l. The therapeutic effects of Tai Chi are
considered complementary medicine, and it is
referred to as a mobile drug [18l. Unlike other martial
arts that have hard and violent movements, the
techniques in the martial art of Tai Chi are soft and
floating. Some of these exercises can even be done in
hospitals and sanatoriums [19]. Positive effects of Tai
Chi have been reported in treating chronic diseases
such as hypertension, stress, insomnia, increased
respiratory volume, body flexibility, The exchange of
oxygen and carbon dioxide, and strengthening
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bones, muscles, and joints [1%- 22, Hung et al. showed
that Tai Chi affects balance, sleep quality, and mental
and cognitive aspects of the elderly [231. Li et al
reported the positive effect of Tai Chi exercise on
balance and the risk of falls in patients with
Parkinson's disease [24. Hosseini et al. also showed
that Tai Chi exercise effectively improves balance
and fear of falling in the Iranian elderly [25]. Given the
high prevalence of aging and the problem of fear of
falling, as well as the duties of nurses (including
minimizing the fear of falling, raising self-esteem
and social participation of the elderly hospitalized in
hospitals, etc.) [12], practical interventions should be
emphasized in this age group.
Considering the positive effect and non-comparison
of CBT and tai chi exercises on improving the fear of
falling in the elderly in previous studies, it is
hypothesized that the two CBT and Tai Chi methods
do not have the same effect on reducing the fear of
falling in the elderly. A comparison of common
interventions in reducing the fear of falling can
introduce a more appropriate intervention. For this
reason, the research team decided to compare two
safe and uncomplicated methods of CBT training and
Tai Chi exercise.

Materials and Method

The present study is a randomized clinical trial that
was conducted on elderly retirees who were
referred to the Retirees Association at Kerman
University of Medical Sciences in Kerman, Iran from
December 2018 to October 2019. There were more
than 5,000 cases related to retirees; of whom 200
were selected by the simple random sampling and
were contacted, 35 lacked the inclusion criteria, 30
were unwilling to participate in the study, and 15
did not participate in the study. The remaining 120
retirees announced their readiness and were
selected. Then, they were randomly divided into Tai
Chi, CBT, and control groups (40 retirees per group).
To estimate the sample size, we used type one (a)
and type two errors () of 0.05 and 0.10. Assuming
15% dropouts in each group, the final sample size
was determined to be 40 elderlies per group:

n=2(z1-0/2+z1-f)2c2 /d2

Inclusion criteria were including age over 60 years,
not living in a nursing home or other institution,
ability to read and write, a score on the Abbreviated
Mental Test (AMT) be 8 or higher, a score on the
Survey of Activities and Fear of Falling in the Elderly
(SAFFE) be 10 or higher, no diseases such as stroke,
dementia, multiple sclerosis, and orthopedic
problems. Participants were excluded from the
study if they didn't attend more than three sessions
of exercises or training, unwillingness to continue
the program, occurrence of orthopedic problems.
The study flowchart is also presented in Diagram 1.
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Assessed for eligibility=
200

Lacked the inclusion
criteria= 35
Unwilling to participate in
the program= 30
Exit= 15

Randomization= 120

CBT group= 40 Tai Chi group= 40 Control group=

40

Exclude from
analyzed= 19

Exclude from
analyzed= 20

Exclude from
analyzed= 18

Analyzed= 20 Analyzed= 21 Analyzed= 22

Diagram 1) Flowchart of the study participants

A trained researcher conducted all personal
interviews after explaining the purpose of the study
and obtaining informed consent from the elderly.
Before entering the study, all retirees were asked to
complete the Demographic Questionnaire, AMT, and
the SAFFE. The demographic form included age, sex,
marriage, and level of education. Hodkinson
introduced the AMT in 1972 to assess elderly
patients for the possibility of dementia rapidly. It
constitutes a very quick screening test because the
administration is estimated at 3 min for each
patient. It consists of 10 questions, with a 10-point
scale that evaluates short-term and long-term
memory, orientation, as well as attention abilities.
Each question scores 1 point, and the total score
ranges from 0 (incorrect answer) to 10 (10 correct
answers) [26l. Previous validations have shown it to
have good levels of sensitivity [27. 28], Validation of a
Spanish version in a rural community showed a
sensitivity of 100% and a specificity of 53% for a
cut-off point of 7/8 [28l. The same cut-off point in a
clinical sample in a London population gave 91 and
85% sensitivity and specificity, respectively [27]. Also,
Jitapunkul showed that AMT reliability is
satisfactory in terms of internal consistency
(Cronbach B=0.80), and a score <8 indicates a
significant cognitive deficit [27). We used the Persian
version of AMT. It is shown that the Persian version
has a validity of 92.15% and reliability of 81.5% [2°1.
The SAFFE, a reliable (0.95) and valid (0.91)
instrument was developed by Margine et al. and
assesses fear of falling during eleven activities of
daily living, mostly focusing on the negative aspects
of the fear of falling, such as avoiding activities. 3
SAFFE subscales (fear, activity participation, and
activity restriction) are determined from the
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responses. The SAFFE fear subscale score is
determined based on the average fear ratings (0-3)
across each of the 11 activities performed. A score of
0 indicates no fear, 1 indicates a little fearful, two
indicates somewhat fearful, and three indicates very
frighteningly while performing each respective
activity. For each activity, the range of scores is 0 to
3, and the total score is 33 [30], We used the Persian
version of the SAFFE. Zarei et al. Reported that the
Persian version of SAFFE has excellent content
validity (based on the scores of Content Validity
Ratio (CVI) and Content Validity Index (CVR)) and
internal consistency of items (Cronbach's alpha
coefficient= 0.93) [31],

This research was approved by the Rafsanjan
University of Medical Sciences Ethics Committee.
The objectives of the study were outlined at the
beginning of the study. Written informed consent
was obtained from participants, the confidentiality
of information was ensured, and participants were
given authority to withdraw from the study if they
were exposed to problems that might have hindered
their participation. Participants in the CBT group
received sixteen 60-70 minute group counseling
sessions which were held and managed by a
Master's holder in Psychology. The CBT programs
were developed based on the related books. CBT
group members attended CBT sessions twice a week
for eight weeks. In order to intervene more
effectively, sessions with individual assignments
were conducted. The last 10 minutes of each session
were devoted to reviewing the reports related to
these assignments and answering questions. CBT
sessions were held at the health center on Saturday
and Tuesday (at 10-11:30 AM) for the CBT group
(Table 1).

The Tai Chi group was then supervised by a trainer
experienced with elderly people with a valid degree.
Tai Chi was performed in two sessions of 45-60
minutes per week for eight weeks in one of the gyms
in Kerman on Sunday and Wednesday (at 10-11:30
AM) for the Tai Chi group. At the beginning of each
session, 7-10 min were used to warm up, and the
last 7-10 min were spent cooling down. Ten
movements extracted from the 24 simple forms of
Tai Chi Chuan (Yang style) were selected as the main
motions for the intervention protocol. In the first
week, the exercise program emphasized the initial
learning of movements. In subsequent sessions, the
focus was on increasing motor performance and
improving balance with increased attention to the
individual's performance gestures. Light music was
played during the exercise. The subjects were
allowed to sit on a chair for short rest periods and, if
needed, could use a walker or cane. The researcher
guided participants in the control group to receive
routine interventions in old age (such as controlling
blood pressure and blood sugar). At the end of the
study, educational booklets related to the topics
discussed in the intervention groups were provided
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to the retirees in the control group. Questionnaires
were completed three times, before, one month after
the intervention (first month), and one month after
the end of the intervention (second month). At the
end of the training sessions, a fear of falling
questionnaire was distributed again among the
intervention and control groups to measure the
effect of CBT training and Tai Chi exercise on their
fear of falling before and after training.

The collected data were entered into SPSS 18
software. Quantitative data were presented as
mean+SD, while qualitative data were presented as
frequency and percentage (%). ANOVA test was
used to compare the three groups, and repeated
measurement ANOVA was used to compare the
mean fear of falling in the first and second months
compared to before the start of the study in each

group.

Table 1) A summary of the content of cognitive-behavioral
therapy sessions

118

Findings

The mean age of the three groups was more than 66
years (CBT=66.55+5.02; Ti Chi=67.47+4.68;
Control=69.31+6.56), and there was no significant
difference (p=0.258). Most of the participants were
women. Most of the people in the CBT and Tai Chi
groups had a diploma education level, while most
people in the control group had a university
education level. About 60% of participants in the
three groups had a history of falls. ANOVA and Chi-
square test did not show a significant difference
between the three groups regarding sex, history of
falling, and education (Table 2).

Table 2) Demographic characteristics and History of falling in
intervention and control groups

Sessions Content of sessions

1 Familiarity of members and the principles and rules of
teamwork - Familiarity introduction to the Concepts of
Aging and Fear of Falling from a Psychological
Perspective - Introductory explanation of the
relationship between thought, feeling, and behavior -
Homework presentation.

2 Reviewing the assignments of the previous sessions -
Comprehensive and accurate training on the
relationship between thought, feeling, and behavior -
Teaching the concepts of feeling better and better from
a cognitive-behavioral perspective - Teaching the
position and how to practice to establish a cognitive
system and desirable emotion - giving homework.

3 Review the assignments of the previous sessions -
Teaching the concept of intellectual flexibility using the
basics of the cognitive-behavioral approach - task
presentation

4 Reviewing the assignments of the previous sessions -
Teaching the cognitive techniques of "questioning" and
"logical confrontational whispers" - Presenting the
assignment

5 Review of previous session assignments - unconditional
self-acceptance training from a perspective Cognitive-
Behavioral with Emphasis on Thoughts Related to
Aging and Fear of Fall - Education emotional
techniques "strict questioning and confrontational
whispers decisive" -Training and implementation of
rational-emotional illustration technique - homework
presentation

6 Review the assignments of the previous session -
Training the appropriate reaction to the assessments
negative of others, according to cognitive-behavioral
principles - homework presentation

7 Review of the previous session - teaching the concept of
self-esteem and insights and beliefs destructive and
Contributing to Sustained Self-Esteem - Practice Using
Techniques role play - homework presentation

8 Review of the topics presented in the previous sessions
while reviewing the tasks performed by the members -
Explain the concept of returning to the dysfunctional
intellectual system and how
against with that

Variables Groups p-Value
CBT Tai Chi Control

Sex

Female 19 (95) 16(76.2) 18(81.8) 0.241

Male 1(5) 5(23.8) 4(18.2)

Education level

High school 2(10) 4(19) 4(182) 0.446

Diploma 11 (55) 9(429) 6(27.3)

Bachelor 7 (35) 8(38.1) 12 (54.5)

History of falling

Yes 13 (65) 13(61.9) 13(59.1) 0.925

No 7(35) 8(38.1) 9(40.9)

Health Education and Health Promotion

Before and in the first month after the intervention,
there was no significant difference between the
three groups regarding fear of falling components
and total score, and ANOVA did not show a
significant difference between the three groups
(p>0.05). Before and in the first month after the
intervention, the most significant difference in the
total score was between the control group and Tai
Chi. In the second month after the intervention,
there was a significant difference between the three
groups regarding the total score and component of
the activity. The most significant difference in the
total score was between the Tai Chi group and the
control group. Despite the higher total score in the
Tai Chi group, there was no significant difference
between the Tai Chi group and the CBT group in
terms of the total score (Table 3).

In terms of the total score in the Tai Chi and CBT
groups, the t-test showed a significant difference
between the second and first months compared to
before the intervention, which was not significant in
the control group (Table 4).

The most significant difference in terms of the total
score in the intervention groups was between the
second month compared before the intervention.
There was no significant difference between the first
and second months in the intervention groups.
There was no significant difference in the control
group between the second and first months
compared to the beginning of the study (Table 5).
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Table 3) The mean+SD of the total score of fear of falling and its subscales scores before and in the first and second months after

interventions between groups

Ravari A. etal.

Group Before First Month Second Month p-value
Activity

CBT 3.55+1.09 4.20+0.95 4.20£0.95 0.0001
Tai Chi 3.57+1.12 4.24+0.70 4.53+0.68 0.0001
Control 3.72+1.03 3.63+1.05 3.77+0.87 0.318
p-value 0.844 0.061 0.017 -

Fear

CBT 1.75+1.02 2.10+0.91 2.20+0.95 0.002
Tai Chi 1.52+0.93 2.04+0.97 2.14+0.96 0.005
Control 1.82+0.73 1.90+0.75 1.90+0.75 0.135
p-value 0.538 0.767 0.531 -
Limitations

CBT 1.85+0.67 2.25x0.78 2.20+0.69 0.008
Tai Chi 1.57+0.87 2.14+0.73 2.28+0.78 0.0001
Control 1.86x0.71 1.95+0.72 1.95+0.72 0.329
p-value 0.373 0.431 0.315 -
Total score

CBT 7.15+1.81 8.55+1.60 8.60+1.63 0.0001
Tai Chi 6.66+2.05 8.42+1.69 8.95+1.62 0.0001
Control 7.40+1.36 7.50+1.53 7.63+1.36 0.260
p-value 0.383 0.074 0.02 -

Table 4) Comparison of the mean differences between the groups studied before, the first month, and the second month after the

intervention compared to each other

Study time of intervention Groups Mean difference 95% confidence interval p-Value
Low limit High limit
Before CBT TaiChi  0.48 -0.84 1.80 0.657
control  -0.26 -1.57 1.05 0.883
Tai Chi CBT -0.48 -1.80 0.84 0.657
control  -0.74 -2.03 0.55 0.358
Control CBT 0.26 -1.05 1.57 0.883
TaiChi  0.74 -0.55 2.04 0.358
First month CBT Tai Chi 0.12 -1.08 1.33 0.968
control  1.05 -0.14 2.24 0.096
Tai Chi CBT -0.12 -1.33 1.08 0.968
control  0.93 -0.25 2.10 0.150
Control CBT -1.05 -2.24 0.14 0.096
Tai Chi  -0.92 -2.10 0.25 0.150
Second month CBT TaiChi -0.35 -1.51 0.80 0.746
control  0.96 -0.18 2.10 0.116
Tai Chi CBT 0.35 -0.80 1.51 0.764
control 1.31 0.18 2.44 0.019
Control CBT -0.96 -2.10 0.18 0.116
Tai Chi -1.31 -2.44 -0.18 0.019

Table 5) Comparison of the mean differences of each study group in the first and second months compared to before the study

Groups Review period Mean difference 95% confidence interval p-Value
Low limit High limit
CBT Before First month -1.40 -1.91 -0.88 0.0001
Second month -1.45 -2.05 -0.85 0.0001
First month Before 1.40 0.88 1.91 0.0001
Second month -0.05 -0.32 0.22 1
Second month Before 1.45 0.85 2.05 0.0001
First month 0.05 -0.22 0.32 1
Tai Chi Before First month -1.76 -2.26 -1.26 0.0001
Second month -2.28 -2.87 -1.70 0.0001
First month Before 1.76 1.26 2.26 0.0001
Second month -0.52 -0.79 -0.25 0.0001
Second month Before 2.28 1.70 2.87 0.0001
First month 0.52 0.25 0.79 0.0001
Control Before First month -0.09 -0.58 0.40 1
Second month -0.23 -0.80 0.34 0.994
First month Before 0.09 -0.40 0.58 1
Second month -0.13 -0.39 0.12 0.607
Second month Before 0.22 -0.34 0.80 0.994
First month 0.13 -0.12 0.39 0.607

Health Education and Health Promotion
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Discussion

Falls are one of the most common issues among the
elderly. Many studies have shown the effective role
of CBT and Tai Chi exercise in reducing the fear of
falling in the elderly [12 251. The present study was
conducted to compare the effects of CBT and Tai Chi
on the fear of falling of retirement affiliated with
Kerman University of Medical Sciences. The findings
of this study showed that end of the second month of
the CBT training and Tai Chi exercise, the mean
score of fear of falling increased in the intervention
groups compared to the control group, indicating
the positive effect of CBT and Tai Chi on the
reduction of the fear of falling in elderly. This finding
agrees with several previous studies that showed
that CBT and Tai Chi improve the fear of falling in
the elderly [12 25],

In this study, 59 to 65% of participants in three
groups had a history of falls. In many studies [32-34], a
history of falls in the elderly has been reported at 66
to 70%. Also, in the study of Ghezeljeh et al, it was
reported that all elderly participants in this study
had a history of falls in the six months before the
intervention [351.

In the present study, the fear of falling in the elderly
decreased but was not statistically significant in the
first month. However, as Tai Chi exercise and CBT
sessions continued, the mean scores of fear of falling
in the intervention groups increased. The fear of
falling in the intervention groups decreased
compared to the control group. At the end of the
second month, the activity component was
significant among all components of fear of falling.
Previous studies have compared CBT with Tai Chi.
For example, a study by Huang et al. compared CBT
with Tai Chi in the elderly over 60 years of age. The
results of this study showed that the mean score of
fear of falling in the two intervention groups
compared to the control group had decreased after
the intervention and five months after the
intervention. Still, there was no statistically
significant difference between the two intervention
groups [231. Also, in the present study, there was no
significant difference between the two intervention
groups at the end of the second month. There was no
difference between the CBT and control groups,
while there was a difference between the Tai Chi and
the control groups. This may be due to differences in
the method of intervention in the studies. Because in
the study of Huang et al [23], CBT sessions were
performed in combination with Tai Chi, whereas in
the present study, CBT sessions were performed
alone. Also, in the study of Liu et al, Tai Chi with and
without CBT was performed to assess the reduction
of fear of falling in the elderly. The results of this
study showed that Tai Chi, both with and without
CB], has a similar effect on reducing elderly people's
fear of falling [3¢]. In Huang et al. and Liu's studies, no
significant difference was reported between Tai Chi
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and CBT methods, which is consistent with the
present study. Although the method of performing
the two interventions and the instrument for
measuring the fear of falling in the present study
were different from the mentioned studies, a similar
finding was obtained, indicating no difference
between the two methods. It could be due to the
characteristics of the study population.

In Huang et al. and Liu's studies, components of fear
of falling have not been reported. However, in this
study, the retirees were trained in the CBT group for
two months. The findings showed that scores
increased between before and the first month, and
the fear of falling decreased. But in the second
month compared to the first month, no increasing
trend was observed, so there was no significant
difference between the second month and the first
month. The study by Dorresteijn et al. examined the
effectiveness of a home-based CBT program for
managing the fear of falling in the elderly. The
results of this study showed that at 12 and 5 months,
the intervention group had a lower fear of falling
than the control group [371. It could be due to the age
of the study population.

In the Tai Chi group, there was a significant
difference between the first and second months.
Also, the score of fear of falling in the second month
has increased compared to the first month,
indicating the decreasing trend of fear of falling in
this group. In the study of Mortazavi et al, the effect
of Tai Chi exercise on the risk and fear of falling in
older adults was investigated. The results of this
study showed that after the fourth week, the risk of
falling in the intervention and control groups did not
decrease, while after the eighth and tenth weeks in
the intervention group decreased [38l. Therefore,
based on the findings of this study and the present
study, it can be acknowledged that Tai Chi exercise
has little effect on the fear of falling in the short term
and should be done for a longer time for its effects to
appear.

Among the limitations of this study, we can mention
the individual differences between the participants
in the Tai Chi group in terms of doing sports
exercises and in the behavioral cognitive group, the
differences in understanding the provided trainings,
which were tried to minimize with more
supervision. It is suggested that the effect of the
combined intervention of cognitive-behavioral
therapy and tai chi exercise on reducing the fear of
falling in the elderly be investigated.

Conclusion

The findings of this study showed that the two
interventions had a positive effect on the mean score
of fear of falling and reducing this fear, but were not
observed between the two groups in the first and
second months. There was no significant difference
in the CBT group in the second month compared to
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the first month. Still, in the Tai Chi group, the trend
of increasing the mean score in the second month
compared to the first month was continuous, which
shows that this method is more effective in the
second month.
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