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Esin Cagla GAGLAR

INVESTIGATION OF FERR OF FALLING, BALANCE AND
SOME PHYSICAL PARAMETERS OF Al CHI AND MODIFIED
CORE EXERCISES IN SEDENTARY WOMEN

ABSTRACT

The aim of this study was to determine the effects of Ai Chi and modified core
exercises on balance and fear of falling. Forty-four women participated in the study.
The average age of the participants was 58.75+7.40 years. Mean body weight was
73.57+12.81 kg and mean height was 158.64+6.27 cm. Ai Chi and modified core
exercises were performed in two different groups for 6 weeks, 3 days a week for 1
hour each at 35-54% of heart rate reserve. No exercise programme was performed
in the control group. As part of the study, the balance and fear of falling scales, hei-
ght, body composition analysis and the circumferences of the chest, hips, waist and
thighs were measured before and after the study. In the pre-post test comparison
of the physical measurement parameters of the Ai-chi exercise group, a significant
difference was found in waist circumference, hip circumference and sitting and
reach data (p<0.05). A significant difference was found in body weight, waist cir-
cumference, hip circumference and sit and reach parameters after the pre-post-test
measurements of the modified core training (p<0.05). The effects of the control
and training groups on the physical measurement parameters were analysed. The
results showed that there was a significant difference in body weight, chest, waist,
hip circumference and sit and reach data (p<0.05). As a result of the study, the safe
use of Ai Chi and modified core exercises in this age group can be recommended
as it brings about an improvement in health problems.

Keywords: Ai Chai, Modified Core Exercise, Sedanters.
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SEDANTER KADINLARDA Ai CHi VE MODIFIYE CORE
EGZERSIZLERININ DUSME KORKUSU, DENGE VE BAZI
FiZIKSEL PARAMETRELERIN INCELENMESI

0z

Bu ¢alismanin amaci Ai Chi ve modifiye core egzersizlerinin denge ve diis-
me korkusu iizerindeki etkilerini tespit etmektir. Caligmaya 44 kadin katilmistir.
Katilimcilarin yas ortalamasi 58,75+7,40 yildir. Viicut agirhig1 73,57+12,81 kg ve
boy uzunlugu 158,64+6,27 cmdir. Ai Chi ve modifiye core egzersizleri iki farkli
gruptaki katilimcilara 6 hafta boyunca, haftada 3 giin, l'er saat siireyle kalp atim
hiz1 rezervinin %35-54"tinde uygulandi. Kontrol grubuna ise herhangi bir egzersiz
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programi uygulanmadi. Caligma kapsaminda katilimcilarin galigma 6ncesi ve son-
rasinda denge ve diisme korkusu 6l¢egi, boy uzunlugu, viicut kompozisyon analizi
ve gogiis, kalca, bel ve uyluk cevresi 6l¢timleri yapilmistir. Ai Chi egzersiz grubu-
nun fiziksel 6l¢iim parametrelerinin 6n-son test karsilagtirmasinda bel gevresi, kal-
¢a cevresi ve otur uzan verilerinde anlamli bir fark bulunmustur (p<0,05). Modifi-
ye core egzersizi on-son test dl¢timleri sonrasinda viicut agirligy, bel, kalca ¢evresi
ve otur uzan parametrelerinde anlaml bir fark bulunmustur (p<0,05). Kontrol ve
egzersiz gruplarinin fiziksel 6l¢iim parametreleri tizerindeki etkileri analiz edil-
mistir. Sonuglar, viicut agirligi, gogiis, bel, kalca ¢evresi ve otur ve uzan verilerinde
anlamli bir fark oldugunu ortaya koymustur (p<0,05). Calismanin sonucunda, Ai
Chi ve modifiye core egzersizlerinin bu yas grubunda giivenli bir sekilde kullanil-
masinin saglik sorunlarinda iyilesme saglamasi nedeniyle tavsiye edilebilir.

Anahtar Kelimeler: Ai Chai, Modifiye Core Egzersiz, Sedanterler.
ek

INTRODUCTION

Exercise, which occupies an important place for sedentary people, disrupts the
physiological and physical structure of the individual, such as cognitive disorders,
reduced quality of life and withdrawal from social life, leading to a decrease in
bone and muscle mass. In recent years, Ai Chi, a water therapy-based exercise, has
been shown to improve balance, increase muscle strength and improve the overall
health of the elderly (Kurt et al, 2018; Liu et al, 2010; Giiglii et al, 2012; Kim et al,
2017). The aging process can lead to significant health problems such as loss of
balance, fear of falling and reduced quality of life in women who lead a sedentary
lifestyle. Exercise programs play an important role in combating these problems
(Teng et al., 2024). Studies have shown that many treatments have been tried to
increase muscle strength in individuals, but no success has been observed with
treatments other than exercise therapy (Friedman & Tappen, 1991; Balsamo et al.,
2013). Innovative and effective therapy methods such as Ai Chi and modified core
exercises, which are among these types of rehabilitative and therapeutic exercises,
have significant potential to improve the health and quality of life of sedentary
women. With increasing age, health problems such as balance problems, declining
muscle strength and reduced quality of life are often observed. Therefore, effective
and safe exercise programs are important for people who lead a sedentary lifestyle.
As a result of losses in the body, falls and gait disturbances can occur. These exer-
cises, also known as core exercises, aim to increase muscle mass in older people
and minimize the risk of falls and gait disturbances (Audette et al., 2006; Taylor-Pi-
liae et al., 2010; Lauche et al., 2016; Arslan et al., 2024).
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As evidenced in the literature, impaired balance, impaired gait and consequent
loss of muscle strength are inevitable in sedentary females, and the importance of
physical activity and resistance exercise is emphasized (Farid et al, 2016; Li et al,
2004; Gillespie & Friedman 2007; Kiigiik et al., 2024). Strength and muscle func-
tion are one of the most important factors for the human body and movement
and play a fundamental role in preventing the risk of falls, difficulties in walking
and related injuries and disabilities (Korkmaz et al, 2023). Stabilization of balance
during exercise depends on a strong trunk (Asgharifar, 2009). Strengthening the
core muscles by activating them plays an important role in preventing and im-
proving many musculoskeletal injuries (Akuthota et al. 2004). To summarise, the
results of the literature show that exercise has positive effects on various parame-
ters, such as fear of falling and improving balance. Looking at the concepts related
to this topic, fear of falling is a person’s excessive worry about falling or low con-
fidence in avoiding falls during daily activities (Stevens et al, 2006). In addition to
the feelings of fear and anxiety triggered by the fall event, the actions taken by the
person to avoid falling have negative effects that cause a decrease in confidence
and mobility (Korkmaz et al, 2023). In addition, when examining the studies on Ai
chi exercise and the subject in the literature, it was found to cause an improvement
in the change of body composition, balance and many parameters (Pérez & Cruz
2021; Shou et al; 2019; Ho et al, 2013).

In reviewing the studies in the literature, it was found that there was no study
on the effects of Ai Chi and modified core exercises on fear of falling, balance and
some physical parameters in sedentary women. Ai Chi and modified core exercises
are said to improve balance, reduce the fear of falling and positively change phys-
ical parameters in sedentary women. The aim of this study is to evaluate the effec-
tiveness of Ai Chi and modified core exercises in improving the quality of life and
health problems of sedentary women. The study also aims to uncover and compare
the differences between land and water-based exercises on some parameters and to
determine the effects of the different types of exercise on balance and fear of falling.

METHOD

Research Group (Population-Sample)

This study involved 45 sedentary women aged 35-50 years, 14 Ai Chi, 15 Mod-
ified Core and 16 control groups. However, for various reasons, 1 participant from
the Ai Chi exercise group dropped out of the study, so the study was completed
with the participation of 44 sedentary women. Voluntary informed consent was
obtained from all participants prior to the study. This study was approved by the
non-interventional ethics committee of Hitit University Non-invasive Ethics Com-
mittee with decision number 2024-04 dated February 28, 2024.
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Data Collection

Within the scope of the study, measurements were taken from the control and
study groups twice, before and after the exercise program. While no exercise prog-
ram was applied to the control group, Ai Chi and Modified Core exercises were
applied to the Ai Chi and Modified Core exercise study groups for 6 weeks, 3 days
a week, 1 hour each, at 35-54% of the heart rate reserve, and the carvonen formula
was used to determine the exercise intensity (Zorba & Saygin, 2013). Karvonen
was calculated as follows: Target Heart Rate (HR)= Exercise intensity (%)x (Maxi-
mal heart rate= 220-age (MVPA)- Resting heart rate (HRR))+ HRR.

Table 1. Ai chi exercise program

Training Ai Chi Group Exercises

Scope

Weeks
Main Phase Name of Exercise Ingredients Repeat*Set

Thinking
Containment
Lifting up
Folding
Aggregation
) . . movement

Scrolling (Exercises Mini -

; . . consists of
Becoming a ring pool pasta, various o

- repetitions
Balancing apparatus). lasting 1
Rotational energization minute
Feeding
Flowing
Reflection

Suspension

Each

5 min. warm-up 35-
40 min. main phase
5 min. cool down

6 Weeks

Table 2. Modified core exercises program

Training Modified Core Exercises Group Exercises

Weeks S
cope Main Phase Name of Exercise Ingredients  Repeat*Set

Mini- Squad

Roll Down

Abdominal Preparation Exercise

Shoulder Bridge

Clam (Exercises were
One Leg Stretch diversified
Arm Openings with auxiliary
Hip Twist apparatus such 10x2
Side Kick as mini ball,
The Saw resistance tire,
Lumbar Mobility hoop etc.)
Chest Stretch

Hunders

Cat Stretch

Corkscrew

5 min. warm-
up 35-40
min. main
phase 5 min.
cool down

6 Weeks
® © o o o o o o o o o o 0o o o
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Data Collection Tools

Measurement of height: The athletes’ height was measured with a stadiometer
(SECA 0123 Made in Germany) after they had taken a deep breath. The feet were
bare and together, the knees straight and extended, heels, shoulder blades and hip
bones in contact with the device, the head in the Frankfurt plane (parallel to the
floor, eye triangle and auricle tip aligned). In addition, all participants wore com-
fortable and light clothing.

Body Composition Analysis: The athletes’ body composition was analysed
with the bioelectrical impedance method using the Tanita Body Composition An-
alyzer BC 418. This method was used to determine body weight, body fat percent-
age, lean body mass, total body water and body mass index for all participants
(Kelly & Metcalfe, 2012).

Circumference measurements: A flexible, non-elastic 7 mm wide measuring
tape with an accuracy of 0.1 cm was used for circumference measurements (Jakob-
sen et al., 2010).

Chest Circumference: The measurements were taken in a standing position
with the arms bent. The measurement was taken at the level of the 4th costal arch,
which runs through the lower end of the shoulder blade on the back (Norton, 2018).

Hip Circumference: The measurements were taken at the front of the pubic
symphysis and at the back at the most protruding point of the gluteal region
(Norton, 2018).

Waist Circumference: Measurements were taken at the level of the navel, in
the subcostal region at the sides in a standing position, with arms outstretched to
the side (Norton, 2018).

Upper Leg Circumference (thigh): While the athlete stood in an upright po-
sition with both feet pressed evenly together, the measuring official stood on the
athlete’s right side. The circumference was measured at the end of the hip crease
(Glinay et al., 2013).

Balance: The Berg Balance Scale (BBS) was used to assess dynamic balance
status. The BBS consists of 14 items. For each item, the degree of competence in
the activity is indicated with 5 different scores (0-4), where 0 means “cannot” and
4 means “independent and confident”. The 14 functional parameters included in
the BBS are: everyday functional tasks such as rising from a seated position, free
standing with eyes open, free sitting, moving from a standing position to a seated
position, transfers, free standing with eyes closed, free standing with feet together,
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reaching forward with arms flexed at 90° while standing, picking up an object from
the floor, turning to look backward over the right and left shoulders, turning 360°,
alternating stepping on a step, performing a free-standing tandem stance, and
standing on one leg. The time required for the test is approximately 15-20 minutes.
A digital stopwatch, a 30 cm long ruler, a 20 cm high board, a 42 cm high chair with
backrest and armrests and a 42 cm high chair without backrest and armrests were
used for the test. Each functional parameter was explained individually by show-
ing it to the subject. Subjects were asked to perform all parameters and the score
obtained for each parameter was recorded on the score sheet. The total score was
calculated by adding the scores of all parameters. The maximum score a person can
achieve in this test is 56 (0-20 points: severe fall risk, 21-40 points: moderate fall
risk, 41-56 points: low fall risk) (Sahin et al., 2008).

Fear of Falling Activity Scale: Based on the premise that fear of falling is mea-
surable, Tinetttive et al. (1990) developed the Fall Efficacy Scale to assess older
people in terms of their fall-related efficiency or safety in their daily activities. In
this ten-point scale, respondents rate each question on a scale from 1 (very confi-
dent) to 10 (not at all confident). When all scores are added together, the total score
is between 1 (high fall-related effectiveness) and 100 (low fall-related effectiveness)
(Gillespie & Friedman, 2007).

Data analysis: Data were collected using SPSS 22 package program. In order
to test whether there was a difference in the physical parameters and scales as a
result of the exercise, the basic statistical values were examined and the test results
were tested with Kolmogrov-Smirnov to determine whether the variables showed
normal distribution. As a result of this test, the data showed normal distribution.
Repeated Measure ANOVA was used for multiple comparisons.

FINDINGS
A total of 44 people participated in the study. The mean age of the participants
was 58.75+7.40 years. The mean body weight was 73.57+£12.81 kg and the mean
height was 158.64+6.27 cm.

Table 1. Comparison of physical measurement parameters between groups

Pre Test Post Test

Groups
n Mean Sd. Mean Sd. f P

Ai Chi 14 72.02 12.78 71.62 12.63

Body Weight

(Kg) Modified 15 75.36 13.59 76.25 13.46 9.216 0.004

Control 16 73.27 12.73 74.45 12.80
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AiChi 14 11000 893 10864 870
Breast
Measurement  Modified 15 11227 883 11307 748 5467  0.008
(em) Control 16 10125  7.88 10238  7.86
AiChi 14 8629 1659 8493  16.68
| Waist Modified 15 9287 1773 9133  18.13 13748 <0.001
Circumference
Control 16 8944 1422 9075 1412
AiChi 14 11557 1109  113.86  10.77
_ Hip Modified 15 11600 839 11493 845 12222  <0.001
Circumference
Control 16 108.31 5.93 108.81 5.87
AiChi 14 5771 9.67 5614 10.84
Thigh Modified 15  59.07 6.11 58.80 613 1104 0341
Measurement
Control 16  55.63 5.19 55.81 5.04
AiChi 14 1729 3.56 18.93 3.63
Sitand Reach  Modified 15  16.20 3.69 16.73 369 10731  <0.001
Control 16 14.69 2.91 14.75 2.96

The effects of control and exercise groups on physical measurement parameters
were analyzed. The results revealed a significant difference in Body Weight, Breast,

Waist, Hip circumference and Sit and reach data (p<0.05).

Table 2. Comparison of fall activity and Berg balance scale between groups

Pre Test Post Test
Groups
n Mean Sd. Mean Sd. f P
AiChi 14 6193 631 5707 611
Fall Activity Modified 15 59.60  7.37 5660 693 25807  <0.001
Control 16 5469 697 5469 691
AiChi 14 3400 451 4164 339
Ber%f;?nce Modified 15 3340 442 3727 775 6482 0.004
Control 16 33.50 4.08 33.81 3.10

There was a significant difference between the groups in Fall activity and Berg
balance scale parameters in the pre-post test (p<0.05).
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DISCUSSION

Health problems such as loss of balance, fear of falling, and reduced physical
performance are frequently observed in women with sedentary lifestyles during
the aging process. In this context, evaluating the effects of exercise modalities such
as Ai Chi and modified core exercises on fear of falling, balance, and physical pa-
rameters in sedentary women is an important step towards improving quality of
life and health status. Research indicates that Ai Chi has been effective in reducing
the risk of falling and has the potential to improve the quality of life in sedentary
women, along with positive effects on balance (Giirpinar et al., 2018). Additionally,
studies have reported that modified core exercises can reduce fear of falling and
improve balance in sedentary women (Atici, 2019). It is also stated that Ai Chi and
modified core exercises have positive effects on fear of falling, balance and physical
parameters in sedentary women (Aticy, 2019). In this study, the effects of Ai Chi
and modified core exercises on fear of falling, balance and some physical para-
meters in sedentary women were investigated. When the results were examined,
a significant difference was found in waist circumference, hip circumference, and
flexibility measurements in the Ai Chi exercise group (Table 1). Our results show
that Ai Chi has positive effects on waist and hip circumference and can increase
flexibility. Looking at the literature studies, we find that aquatic exercise includes
balance, improving fear of falling and its effects (Teng et al; 2024; Canever et al,
2021; Sun et al, 2021; Sattin et al, 2005; Li et al, 2004). When examining the lite-
rature studies on the effect of Ai Chi on body composition, the study conducted
by Caglar (2022) confirmed that water exercise performed regularly three days a
week produced statistically significant improvements in various physical parame-
ters such as body weight, body mass index, lean body mass, flexibility, balance, fat
mass, chest, hip and waist circumference, and body fat percentage. It was reported
that Ai Chi and aquatic therapy as well as aquatic therapy with land exercise were
effective in improving pain, balance and gait in patients with chronic paralysis,
increasing their functional capacity and quality of life (Pérez & Cruz 2020). In
another study, Tiirkmen & Caglar (2022) demonstrated the positive effects of water
and step aerobic exercises on flexibility in an 8-week study of sedentary individuals
and observed significant improvements in all flexibility parameters. These results
suggest that Ai Chi can regulate fat distribution in certain parts of the body and
increase flexibility. This study showed that the 6-week Ai Chi exercise program
had positive effects on body weight, some body measurements, waist and hip cir-
cumference, and flexibility (Table 1). We think this is due to the resistance of water
against the body due to the type of exercise performed.

In this study, a significant difference was observed in the fall activity and ba-
lance measurements before and after the intervention in the Ai Chi training group
(p<0.05) (Table 2). When examining the literature studies on the effect of Ai Chi
exercise on fall activity and balance, the effectiveness of Ai Chi on balance perfor-
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mance in individuals with chronic paralysis compared with traditional water-ba-
sed exercise was investigated, and it was reported that Ai Chi is suitable for balance
in paralysis and improves weight transfer in the anteroposterior axis, functional
balance, and lower limb control (Ku et al, 2020). Another study showed that Ai-chi
exercises are an effective method for improving balance and functional capacity
in geriatric individuals (Giirpinar et al, 2018). Aidar et al. (2006) obtained results
showing that physical exercises performed in water for 12 weeks can increase fun-
ctional independence. Since Ai Chi is a sport that consists of slow and fluid move-
ments, we think that these movements can contribute to improving balance. Due to
the nature of the movements, factors such as improving proprioception, enhancing
self-confidence and improving concentration may support the positive effects of Ai
Chi on balance. We therefore hypothesise that Ai Chi exercises may help to reduce
balance problems and reduce the risk of falls in older people. Our study results may
show that Ai Chi exercises have positive effects on balance and fall activity.

A significant decrease in waist and hip circumference was observed in the group
with the modified core training program. This shows that the exercise program is
effective in reducing fat accumulation around the waist and hips. These reductions
could indicate that the exercise program effectively changed body composition. A
significant increase was also observed in the sit and reach measurements in the
training group (Table 1). This indicates that movement increases the body’s flexibi-
lity and that it is important to maintain this flexibility. Overall, it can be concluded
that modified core training has positive effects on body weight, waist and hip cir-
cumference and flexibility. When examining the literature studies on the effect of
modified core training on body composition, it was found that in the study condu-
cted by Atic1 (2019) to investigate the effect of modified core training on quality of
life, fall risk and some physical fitness scores in Alzheimer’s patients, no significant
difference was found in body weight and body mass index data (p>0.05). Anot-
her study evaluated muscle activation during 4 basic and modified weight-bearing
core strength exercises in athletes with amputation and showed a significant diffe-
rence in muscle activation between the different sides of the body (Liu et al, 2024).

In this study, a significant difference was found in fall activity and balance pa-
rameters in the modified core training group (Table 2). If we evaluate these results,
it can be assumed that the decrease in fall activity and the increase in the balance
parameter are due to the effects of the type of training on balance, muscle stren-
gth and coordination. The modified core training program includes movements
that improve balance and strengthen the core at the same time. Therefore, the tra-
ining program can effectively reduce the risk of falling and improve balance at
the same time. When examining the literature studies on the effect of modified
core training on fear of falling and balance, it was found that a study conducted
to evaluate the effect of core stability exercise on balance in patients with multip-
le sclerosis showed positive and significant improvements in static and dynamic
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balance (Farid et al, 2016). Altindal (2021) investigated the effectiveness of hip ab-
ductor strengthening and normal joint motion exercises with elastic band on core
endurance and functional performance in 66 healthy young people and reported
that resistance exercises effectively increased flexibility, lower extremity strength,
balance, core endurance and abductor strength. In another study, core stabilization
exercises significantly improved balance and proprioception skills in a 6-week tra-
ining period (Yilmaz, 2023). Ozsoy (2019) reported that core stabilization exercises
improve balance, walking and physical activity in the treatment of non-specific
low back pain in the elderly. Core exercises performed on water have been found
to have a positive effect on strength and balance parameters in female basketball
players (Kagar, 2019). Ege (2021) found that core training improved the strength
and balance parameters of female soccer players. In contrast to these results, Eris
(2018) reported in his study that core strength training increased core strength but
did not contribute to static balance. According to this result, it can be said that the
type of exercise performed provides different results depending on the age group
and duration. By examining the literature, it can be said that core strength exercises
are important to improve balance.

CONCLUSION AND RECOMMENDATIONS

The results of our study showed that there were significant differences between
the different exercise groups in the parameters of fall activity and balance. The dif-
ferent results between the different exercise groups could be related to the type and
content of the exercise. For example, Ai Chi, which consists of slow and controlled
movements, is known to improve balance, while other types of exercise may have
different effects. Therefore, the characteristics of the exercise programs may affect
the results. Although each group exercised for a certain amount of time, differen-
ces in the content of the exercises may affect the results between the groups. Alt-
hough fall activity and balance levels were similar in each group at the beginning
of the study, the effects of the exercise programs were different. In summary, these
results appear to be based on several factors, such as the characteristics of the dif-
ferent exercise groups, the characteristics of the exercise programs, and the initial
condition of the participants. The combination of these factors helps to explain the
different results between the different groups.

It is important to note that our study was limited to a specific age group, namely
older adults with sedentary lifestyles. As a result of the study, the safe use of Ai
Chi and modified core exercises in this age group can be recommended due to the
improvement in health problems.
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