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Abstracts

The purpose of this study was to analyze the effect of Pilates stable device with an instability device using circuit
training method on balance, flexibility, abdominal muscle strength. This research used quasi-experimental design by
giving exercises aided instability devices using a gym ball with a circuit training method in six training posts. Trainer
used the gym ball instability devices programmed: 1) bridge on stability ball; 2) single leg on stability ball; 3) hip lift on
stability ball; 4) single-leg hip lift on stability ball; 5) stability ball leg rotations stability ball leg rotations; 6) prone
scaption (YY) on stability ball. Total population is 90 male students, age + 19 years, height + 164,40 cm, and body
weight + 55,33kg. From the test of each group (paired sample), it was found that there was a significant difference
between pretest and posttest on the variable group of stable devices with instability devices (p-value> 0,05), while the
control group did not have any difference (p-value <0,05). Meanwhile, ANOVA test results obtained only the average
value of the balance variable in the instability device group using gym ball with control (p-value 0,002 <0,05), the
stable device using a mattress and control (p-value 0,000 <0,05), the flexibility group of the stable devices using a
control mattress (p-value 0,001 <0,05), the abdominal muscle strength device instability using a gym ball with a control
(p-value 0,007 <0,05 <0,05) which has a difference.

Key words: Stable Devices, Instability Devices, Circuit Training, Balance, Flexibility, Abdominal Muscle
Strength.

Picpanni CernsiBan, Xapi Cerixono, Hininr Buabst Kycnanik. Biuius craéinibnoro npucrporo pilates i3 npu-
CTPOEM HecTa0lILHOCTI 3 BUKOPUCTAHHAM MeTOAY Wil1bOBOI0 TPEHYBaHHS Ha OajaHc, THy4YKicTh i npec. Mema
[BOTO JOCIIIKEHHS — MIPOaHai3yBaTH BIUTHB CTa0LIBHOTO MPUCTPOIO 3 MPHUCTPOEM HECTAOUTHHOCTI 3 BUKOPUCTAHHSIM
METOJly KPYTOBHX TPEHYBaHb Ha PiBHOBAary, FHy4YKiCTb, CHIIy M 5I3iB )KMBOTA. Y LOMY JOCIIKEHHI 3aCTOCOBAHO KBa3i-
eKCTIEpUMEHTANIbHY KOHCTPYKIIIIO IUIIXOM HaJaHHS BIPaB i3 JOMOMIKHMMH IPUCTOCYBAHHSAMM IS HECTaOLIBHOCTI 3
BUKOPHCTaHHSIM M’sYa B TPEHA)KEPHOMY 3alli 3 KPYrOBUM METOJIOM TPEHYBaHb Ha IIECTH TPEHYBAJbHUX IOCTAX.
TpeHep 3acTOCOBYBaB 3alpOrpaMOBaHi MPIIAAN Ui HECTaOUIBHOCTI M’s9a B TpEeHaKepHOMY 3aii: 1) micT Ha M 4l
cTifikocTi; 2) oHA HOTA HA M’s4i [T CTIAKOCTI; 3) migifoM cTerHa Ha M’si4i [Tt CTIHKOCTI; 4) MiIioM CTerHa Ha OHIN
HO31 Ha M’sT4i 71T CTIHKOCTI; 5) CcTaOiIBHICTh 00epTaHHs] M’ sYa Ha HOraX 00epTaHHS KYJIbOBUX HIT; 6) CXWIBHUH BUTST
(Y) Ha criiikomy M’su4i. 3arajibHa 4yHcenbHICTh HaceneHHs — 90 CTyneHTIB 4oyoBivuoi crari, Bik = 19 pokis, 3picT £
164,40 cm i Bara Tina + 55,33 kr. Pe3ynemamu. 3a pe3ynbTaTaMu TeCTy KOXKHOI rpynu (IapHOi BUOIpKH) BCTAHOBIICHO,
IO iCHyBaja CyTT€BA PI3HUISL MDXK IONEPEHIM Ta MOJAIBIINM TECTaMH Ha 3MIHHIN Tpymi cTaOLIBHUX HPHUCTPOIB i3
MPUCTPOSIMH HecTabUThHOCTI (p-3HadeHHs™> 0,05), TOAl SK y KOHTPOIBHOI Tpynu He Oyio pizHuLi (p-3HaueHHT <0,05).
Tum gacom pesynbraté Tecty ANOVA oTpuManu jiuiie cepeJHe 3HAYCHHS 3MIHHOI OanaHCy B TPYI TIpHIAIiB
HECTaOUTPHOCTI 3 BUKOPHUCTAHHAM M’siYa JJIS TPEHAKEPHOTO 3aiTy 3 KOHTposeM (p-3HadeHHs 0,002 <0,05), crabinmsHOTO
MIPUCTPOIO 13 3aCTOCYBAHHAM Marpana i koHTpomo (p-3HauenHs 0,000 <0,05), rpyna rHy4KocTi CTaOUIBHUX TPHJIIaIiB,
[0 BUKOPHUCTOBYIOTh KOHTPOJBbHMI MaTparl (p-3HaueHHsa 0,001 <0,05), mecTidkicTh MmpHiIaxy CHIH M S3iB )KHBOTa 3
BUKOPHCTaHHIM TPEHAXKEPHOTO M’s4a 3 KOHTpoJeM (p-3HaueHHs 0,007 <0,05 <0,05), mo mae pizHHIIO.

KirouoBi cioBa: crabiigpHI IpUCTPOi, MPUCTPOT [T HECTAOIIFHOCTI, TPEHYBaIbHI CXEMH, PiBHOBAra, THy4JKiCTh,
cuiia M’si31B KHMBOTA.

Puchanmn CerbaBan, Xapu CernxoHo, Hununr Buaba KycHanuk. Biusinme cTta0HMIbLHOrO ycTpoiicTea
pilates ¢ ycTpoiicTBOM HecTaOMJILHOCTH € MCIOJIb30BAHHEM METO/A 1ie/eBoii TPeHUPOBKHU Ha GajaHCc, THOKOCTh
u npec. I]ens 3TOTO MCCIENOBAaHMS — NMPOAHAIM3UPOBATH BIHMSHUE CTAOMIBHOTO YCTPOWMCTBA C YCTPOMCTBOM HeECTa-
OWIIFHOCTH C HCIIOJIB30BAaHUEM METOJ[a KPYTOBOW TPEHHPOBKU HA PABHOBECHE, THOKOCTb, CHITY MBIIIIL )KUBOTA. B aTOM
HCCJIEJOBAaHUN HCIIONIB30BAJICSA KBAa3MIKCIIEPUMEHTANIBHBIM /JN3aifH, B IIECTH TPEHHPOBOYHBIX IOCTaX IPEJIOKEHEI
yCTpOI\/'ICTBa JUISL ITOBBILICHUA yCTOfI‘IPIBOCTPI C HCIIOJIB30BAHUEM T'HMHACTHYCCKOIO MA4Ya U MCTO[ prFOBOﬁ TPECHU-
poBku. TpeHep HMCHOIB30Ball YCTPOHCTBA HECTAOMIBHOCTH TMMHACTHYECKOTO Msiya, 3alporpaMMHUpPOBaHHbIe: 1) MocCT
Ha Ms4e s cTabWiu3anuu; 2) oJHa HOTa Ha MsY JUIs cTaOwmiM3arvu; 3) moabeM Oelpa Ha MY JUIs CTaOWIIH3aIlii;
4) moaveM Oefpa Ha OAHOI HOre HA MY JUIs CTAOMIM3ALMK; 5) CTaOHIBHOCTh BPAILCHHUS HOT HA Ms4e ISl cTabuim3a-
MW BpalieHne Horod Ms4a; 6) ckommus jexa (Y) Ha crabwimsupyromeM msde. OOImas YUCICHHOCTh HACEICHHUS
cocraBngeT 90 cTy1eHTOB MY>KCKOTO Ioj1a, Bo3pacT — + 19 ner, poct —+ 164,40 cm u Macca tena — + 55,33 xr. Pesynp-
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mamet. V13 Tecta Kaxa0d rpynmsl (HapHbI oOpasel) oOHapy>KEHO, YTO CYIIECTBYET 3HAYUTENbHAs pa3HHULA MEXIy
MIPEABAPUTEIHHBIM TECTOM U IOCTTECTOM Ha MEPEMEHHOW TpyIIe CTaOMIBHBIX YCTPOHCTB ¢ HECTAOMIBHBIMHU YCTPOH-
ctBamu (P-3HadeHue > (0,05), B TO BpeMs Kak B KOHTPOJIbHOH Tpymme He OblI0 HUKAakuX pasuul (p-sHauenue <0,05).
Mexay tem, pe3ynpraTsl Tecta ANOVA MO3BONIIN MONYYWTH TOJNBKO CpelHee 3HAueHHE IepeMeHHOH OamaHca B
TpYIIE YCTPOHCTB HECTAOMIBHOCTH C MCIIOIh30BaHHEM THMHACTHYECKOTO M4a ¢ KoHTpoieM (P-3Hauenue 0,002 <0,05),
CTaOMJIBHOTO YCTPOWCTBAa C MCHOJB30BaHMEM Marpaca M KoHTpousisi (p-3Hadenue 0,000 <0,05), rpymma rudkoctu
CTaOMIIBHBIX YCTPOWCTB C WCIIOJIB30BaHMEM KOHTposbHOTo Matpaca (P-3Hauenue 0,001 <0,05), mectaOmipHOCTH
YCTPOWCTBA AJIsl U3MEPEHHUS CHIIBI MBI )KUBOTA C UCIOJIb30BAHUEM THMHACTHYECKOT0 Msi4a ¢ KOHTpOJIeM (P-3HaueHHe
0,007 <0,05 <0,05), KOTOpOE UMEET pa3IuIHe.
KaioueBble ci1oBa: craOuiibHBIE yCTPOWCTBA, YCTPOMCTBA U1l HECTAOMIBHOCTH, KpyroBasi TPEHUPOBKa, OaliaHc,

THOKOCTb, CHJIa MBIIII] )KHBOTA.

Introduction. The participation of people in sports activities is developed related to healthy lifestyles
and achievements. Sports activities also contribute to social development, social behavior, fair and sporty
play and personal responsibility. Physical activity in multilateral sports requires a strong physical condition
component to perform a movement, the ability of the muscles of the body to support one another. Therefore,
importance of effective training plan is needed for athletes on proper consideration and supervision.

Sports activities also have risk of injury. There is a risk of injury at any age, competitively experiences
various impacts of injury to soft tissues, bones, ligaments, tendons, and nerves, which are caused by direct
trauma or repeated pressure [1; 2]. Physical contact sports, such as rugby, for.

For example, were associated with 5,2 injuries per 1000 of the total athletes involved in high school
children. The injuries were more common during competition than exercise, whereas fractures accounted for
16 % of these injuries, whereas concussions (15,8 %) and ligament sprains were almost common (15,7 %) [3].
The highest injuries were in marathon and sprints. Sports trauma usually affects the joints of the extremities
(knees, ankles, hips, shoulders, elbows, wrists) or the spine. Knee injuries are the most common. Knee
trauma can cause meniscal and chondral lesions, sometimes combined with cruciatum ligament injury. Ankle
injuries constitute 21 % of all sports injuries [4]. Ankle ligament injuries are more common (83 %)
diagnosed as ligament sprains, and are common in sports such as basketball and volleyball. Ankle injuries
usually occur during competition and in most cases, athletes can do sports within a week [5]. A person who
has the habit of doing passive activities such as sitting for a long time while working can increase the risk of
muscle power imbalance in the muscles that support the body, which in turn experience pain in the lower
back, so that if they do activities or work that exceeds their physical capacity, they will easy to experience
fatigue and if forced can occur injury, such as spasms or cramps is the abdominal muscles. One of the ways
to increase the strength of the abdominal muscles can be achieved with Pilates exercises which have the
advantage of having a focus on exercises aimed at strengthening the core stability muscles, including the
abdominal muscles.

The decreased of balance, skill, coordination and muscle strength have also been found in athletes
following lower limb injuries [6]. Balance ability decreased resulting from aging or decreased physical
activity can trigger motor skills, which greatly affect mobility in everyday life. identification of intrinsic risk
factors for lower limb muscle injury including previous injury, the influence of age, poor flexibility, and
muscle strength decreased or body imbalance [7]. Every sports movement activities are influenced by the
anticipatory ability of the muscles to contract in the torso which is adopted with the demands of the body’s
instability when doing the movement. Thus, it is very important to maintain physical condition to support
functional movement patterns of movement in sports, especially from a perspective related to the ability of
balance, strength and flexibility of the body. Other studies have shown that decreased strength of the core
muscles of the body can disrupt the balance of the body, thus, instability caused by changes in muscle
activation, kinetics and muscle stiffness can have an adverse effect on proprioception and coordination of
movements. It was in accordance with [8], who investigated the relationship between flexibility and injury
from hip adductors. The results of this study indicate that flexibility is a parameter affects the risk of injury.
Adequate bodily capabilities throughout the body are effective in preventing potential injury.

The right core strengthening exercises for athletes can improve fitness components such as: muscle
strength, endurance, agility, speed, balance, and the nervous system, including the vestibular system and the
proprioceptive system [9; 10] to be more productive and efficient in carrying out movements and less prone
to injury. Functionally, the core can be considered very important as a kinetic sequence that facilitates the
transfer of torque and angular momentum between the lower and upper extremities for specific sport and
daily activities in different age groups [11].
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Pilates is an exercise program that uses instability and stability devices as a core stability approach to
augment the neuromuscular system to control and protect the core body or spine. A method of
comprehensively codifying body parts, coordinating core stabilization exercises with challenging mind and
breath control with flowing movements of the whole body [12]. Since the Pilates approach focuses on core
body exercises and breathe control, it facilitates activation of the transverse abdominis, diaphragm,
multifidus and pelvic floor muscles. The joining of these muscles contributes to the stability of the lumbo-
pelvic region. Pilate’s exercises have been claimed to be a successful program for core muscle enhancement,
rehabilitation. The Research by Harrington and Davies supports that Pilates method improves stem
control [13].

The advantages of an unstable training environment will be based on neuromuscular adaptations with
increased strength. Increased strength can be associated with an increase in the cross-sectional area of
muscles to contract withstand the weight of exercise and to improve neuromuscular coordination [14].
Another advantage of a gym ball is that it prevents excessive pressure and keeps the spine in a balanced
position to avoid low back pain. Therefore, there is consensus on core muscle strengthening or resistance
building programs that should involve a destabilizing component. Meanwhile, according to [15],
recommends the benefits of instability devices using gym balls as a form of exercise that effectively targets
core muscles for stability and good posture, but is often overlooked when exercising with simple equipment
such as those found in fitness centers [16], in the results of his research that Pilates exercises using a mat
were found to be an efficient training method with significant changes in the abdomen and strength, posterior
trunk flexibility and abdominal muscle strength in adult women.

Zemkova & Oddsson (2015), a jump that is made on an unstable surface, the level of strength generated
in the concentric phase is observed to decrease by 10,3 % [17], described a loss of 72 % strength production
rate for foot extensors and 21 % for plantar flexors compared to floor contact and 60 % when performing
isometric contractions on the chesh press exercise movement, as well as a decrease in strength. Power and
speed of 6-10 % when doing bench press exercises on the surface of the Swiss ball. There is evidence to
suggest that exercise on unstable surfaces results in decreased strength, power, and speed of various
movements [14]. Training to increase flexibility, muscle strength, balance and flexibility has been used
mostly as an exercise for the Pilates method. In particular [18], emphasizes that balance training, lowering
the risk of falling by 17 % compared to muscle strength training, balance training should come before other
training, an overview of the importance of balance ability.

To improve physical stability, bar stabilization exercises are very helpful for improving balance ability,
as the strength of the trunk muscles, among other different factors, is related to balance and functional
activity. The activity of the trunk muscles maintains balance against gravity, adjusts posture, and prepares for
limb movement in daily activities [19]. Most balance exercises are aimed at stabilizing the stem. Pilates
workouts also emphasize strengthening the muscles to stabilize the bar through core workouts [20].

Several studies have shown that circuit training are very effective for increasing maximum oxygen
consumption, maximum pulmonary ventilation, functional capacity, strength and improving body
composition [21]. These programs consist of a series, usually 10-15, and resistance training exercises for
different parts of the body. For each exercise 12-15 reps, using simple weights (about 40-60 % of one
repetition maximum [22]. Therefore, effect of training on a stable and unstable surface by various training
methods needs to be studied in depth. To identify the most effective combination of training forms using a
mat and gym ball with the circuit training method on balance, flexibility and strength of the abdominal
muscles in core exercise training as a starting point for developing and maintaining a quality physical
condition. This research was aimed to assess and compare the effect of Pilates stable device using circuit
training method on balance, flexibility, abdominal muscle strength with an instability device.

Research Method. This research is quantitative by using a quasi-experimental method. The sample in
this study consisted of 3 sample groups, namely the experimental group, which was treated with training on
instability devices using a gymball and stable devices using a mat aided circuit training method and the
control group.

The subjects of this research were students of the Physical Education Study of Program of STKIP PGRI
Jombang who had received permission from the leadership of the Institute to conduct the research, and in
each research process was supervised by an instructor, so that bioethically this research could be carried out.
The total population are 90 male students, with the characteristics of the research subjects shown in table 1.
Research subjects were divided using Ordinal pairing based on pretest data.

The circuit training is done with 6 training posts for the experimental group and one control group.
Duration of training is 6 weeks for treatment. Exercise frequency is 3 times per week. Post-test
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measurements were taken 48 hours after the last treatment. While measurement tests: balance beam test,
flexibility: Sit and reach test, abdominal muscle strength; partial curl-up.

Table 1
Total Population and the Characteristics of the Research Subject

Height Weight IMT Age
Mattress Group
Mean 166,87 58,70 21,08 18
Max 177 79 28,13 19
Min 156 45 15,76 17
St. Deviation 5,41 7,42 2,53 0,83
Gymball Group
Mean 166,40 57,47 20,79 17,87
Max 183 79 27,66 19
Min 157 43 15,23 17
St. Deviation 6,37 7,44 2,68 0,73
Control Group
Mean 165,67 59,73 21,74 18,07
Max 175 95 32,87 19
Min 153 42 15,39 17
St. Deviation 4,76 11,00 3,63 0,83

Program guidelines of stable devices using mats and instability devices using gym ball circuit training
methods: total training time + 45 minutes, 6 weeks of adaptation duration, training volume 40-60 %, number
of exercises 6 post circuits, 3 sets number of circuit per session, 3 times per week, of frequency by
30 seconds rest interval, 2 minutes break between circuits. The training program develops according to the
level difficulty by increasing the reps. Participants take a warm up for 6-8 minutes in every exercise. These
stages are supervised by the instructor.

Implementation of Training Programs

stable device using the mattresst: six exercises

1) bridge on floor; 2) single leg bridging; 3) windshield wiper; 4) unilateral bridge; 5) reverse pendu-
lum; 6) prone scaption (Y) windshield wiper; the trainer program uses the gymball instability devices:
1) bridge on stability ball; 2) single leg on stability ball; 3) hip lift on stability ball; 4) single-leg hip lift on
stability ball; 5) stability ball leg rotations stability ball leg rotations; 6) prone scaption (Y) on stability ball.

Data Analysis

Data analysis is obtained from the instrument aims to gain conclusions in order to prove whether the
stable devices using mattress and instability devices using a gym ball and the circuit training method given
has a significant effect on the research subject, using the Z score, Description of data about the research
subject (N), Mean (Mean) of the initial and final tests and the difference between the final test scores and the
initial test, paired T test (t test), with the rejection rate of the hypothesis at a = 0.05. ANOVA (Analysis of
Variance), SPSS Statistics 25.

Result of the Study

Balance. In the instability device group using gymbal, it is obtained a mean pretest data of
41,73 seconds with a standard deviation of + 33,83 seconds, while the mean posttest data is 56.10 seconds
with a standard deviation of + 54,44 seconds, in the stable group using a mattress it is obtained a mean The
pretest data is 45,10 seconds with a standard deviation of + 24,23 seconds, while the mean posttest data is
59,56 seconds with a standard deviation of = 53,67 seconds. In the control group, the mean pretest data is
43,83 seconds with a standard deviation of + 27,28 seconds, while the mean posttest data is 40,60 seconds
with a standard deviation of + 36,73.

Flexibility. In the instability device group using gymbal, the pretest data mean is 31,93 cm with a
standard deviation of + 6,38 cm, meanwhile, the mean posttest data is 36,93 cm with a standard deviation of
+ 6,09 cm, in the stable device group using a mattress it is obtained mean pretest data is 32,41 cm with a
standard deviation of + 5,56 cm, meanwhile, the mean posttest data is 39,34 cm with a standard deviation of
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+ 6,63 cm. In the control group, the mean pretest data is 34,21 cm with a standard deviation of + 6,14 cm,
Meanwhile, the mean posttest data is 37,07 cm with a standard deviation of + 6,20 cm.

Table 2
The Result of the Study

Variable Group N Mean St. Deviation
Pretest | 30 45,10 2423
Mattress |5 osttest | 30 59,57 53,67
Pretest 30 41,73 33,84
Balance Gymball 5 st | 30 56,10 54,45
Pretest 30 43,83 27,29
Control - 5 sttest | 30 40,60 36,73
Pretest 30 32,42 55,68
Mattress 5 sttest | 30 39.35 6638
Pretest | 30 31,93 63.87
Flexibility Gymball 5 st | 30 36,93 60,99
Pretest | 30 34,22 6143
Control - 5 sttest | 30 37,07 62,06
Pretest | 30 2937 96,15
Mattress 5 sttest | 30 26,27 99,51
Abdominal Muscle Strength Gymball Pretest | 30 28,47 70,01
Posttest | 30 26,30 47,28
Pretest 30 27,77 80,12
Control 5 sttest | 30 2637 76,90

Abdominal Muscle Strength. In the instability device group using gymbal, the mean pretest data is
28,46 cm with a standard deviation of + 7,001 cm, meanwhile, the mean posttest data is 26,30 cm with a
standard deviation of + 4,72 cm, In the stable device group using a mattress the mean data is obtained:
pretest is 29,36 cm with a standard deviation of + 9,61 cm, meanwhile, the mean posttest data is 26,26 cm
with a standard deviation of + 9,95 cm. In the control group, the mean pretest data is 27,76 cm with a
standard deviation of + 8,01 cm. Meanwhile, the mean posttest data is 26.36 cm with a standard deviation of
+ 7,69 cm.

The Tukey HSD test shows that there is a difference of increasing between the three groups for each
variable. This difference can be seen from the mean difference. So from the mean difference value for the
balance variable that the stable device group using the mattress has better improvement than the instability
device group using the gym ball with a mean difference of 3,467 and the control group with a mean
difference of 18,967. For the flexibility variable that the stable device group used a mattress, the increase
was better than the instability device group using a gym ball with a mean difference of 2,413 while the
control group with a mean difference of 2,277. For the variable of abdominal muscle strength, the increase in
the instability group using gym ball was better than the stable device group using a mattress with a mean
difference of 0,33, while the mean difference for the control group was 0,67.

Discussion. Analysis of Stable Devices Using a Mattress with the Circuit Training Method on
Balance, Flexibility and Endurance of the Abdominal Muscles. The concept of stable device exercise
using the mattress itself focuses on the core or force that activates the local muscles, especially the
transverses abdominals, internal oblique muscles, diaphragm, lumbar multifidus, and pelvic floor muscles.
Currently, scientific data shows that these muscles have a major role in stabilizing the lumbo-pelvic system.
The stability of the lumbo-pelvic system also depends on the central nervous system to form a stability
response with transverse abdominals contractions that have been programmed to stabilize the spine. With a
stable device using a mattress the spine is more compressed when the hips are challenged by internal and
external forces, as a result of the reactive forces of moving the upper and lower limbs during each exercise
position.

Stable device exercises using a mattress focus on maintaining the ‘spine in a neutral position’, pelvic
and spinal stability, by increasing balance and postural stability, these exercises resemble the weight training
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theory for optimal strength and endurance. This method is comprehensive body-mind conditioning, which
coordinates core stabilization exercises with challenging mind and breath control with flowing movements
from the rest of the body. Since the Pilates approach focuses on core body exercises and breathe control, it
facilitates activation of the transverse abdominals, diaphragm, multifidus and pelvic floor muscles. The
joining of these muscles contributes to the stability of the lumbo-pelvic area. The findings of this study
require further investigation into the implications of their effectiveness.

Table 3
Multiple Comparisons (Tukey HSD)
Dependent Variable (1) Group (J) Group Mean Difference (1-J) Sig.
Gymbal 3.467 0.959
Mattress Control 18.967 0.296
Balance Gvmball Mattress -3.467 0.959
y Control 15.500 0.441
Control Mattress -18.967 0.296
Gymball -15.500 0.441
Gymbal 2.413 0.306
Mattress Control 2.277 0.348
- Mattress -2.413 0.306
Flexibility Gymball Control 0137 0.996
Control Mattress -2.277 0.348
Gymball 0.137 0.996
Gymbal -0.033 1.000
Mattress Control 20.100 0.999
Mattress 0.033 1.000
Muscle Strength Gymball Control 20,067 0.999
Control Mattress 0.100 0.999
Gymball 0.067 0.999

Analysis of stable devices using a mattress with the circuit training method to balance, results of the
study show evidence to support the initial hypothesis, with a sig. 0,000 <0,05, which means that there is a
significant effect on the ability to balance the position of movement in stable device exercises using a mat to
change the activation of the multifidus, gluteus maximus, rectus abdominis, and obliqgue muscles. TrA
primarily stabilize muscle of the lumbopelvic area. TrA continues to contract during the movement of the
torso and is responsible for the contraction pattern with the pelvic floor.

The training method using a stable device aided mattress can be used as an appropriate training program
to increase flexibility, promote mobility control of the trunk and pelvic segments. It can also help in
preventing and reducing injuries and dysfunction of the musculoskeletal system [23], show that the
multifidus and transversus abdominals are more involved with changes in the position of the pelvis and trunk
when performing pelvic lifts, whereas the rectus abdominal muscles are primarily responsible for pelvic
stability in all knee stretching exercises and for controlling extensor torsion [18; 24; 25], conclude that there
is strong evidence to support the use of the Pilates training method at least for increased flexibility, dynamic
balance and to increase power, muscle resistance, and reducing the risk of injury by 17 %.

Stable devices using a mattress with the circuit training method for flexibility analysis shows that during
the 6 weeks training period contributed to the influence of flexibility ability with sig value of 0,000 <0,05. In
the form of a steady exercise device using a matrix to be static and dynamic stretching while the subject is
doing exercise at each post circuit [26; 27], Pilates training is a combination of static and dynamic stretching
exercises that are appropriate and safe to provide increased hip adductor activation, flexor flexibility, and an
increased effect on flexibility abilities. [28], Pilates training led to a significant increase in body balance and
functional mobility, as shown by an increase of 1,81 balance points on the Berg Balance Scale (p: 0,0081)
and an increase in balance 1,95 seconds in TUG test (p <0,001). Studies that have used other measures
(Tinetti Test and force plate) reported significant results (p <0,05). Kloubec (2010) Significant improvement
on post-test in two different measures of hamstring flexibility. In the sit and reach test, the increase in
flexibility occurred from 30,68 + 10,14 centimeters to 33,41 + 8,86 centimeters, where the supine hamstring
flexion test also showed a significant increase in left and right hamstring flexibility from 88,41 + 13,20
degrees to 99,09 + 8,57 degrees and 93,14 + 12,48 degrees to 102,41 + 10,45 degrees [30] also using sit and
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reach showed a significant increase (from 23,9 + 7,5 centimeters to 31,3 + 6,8 centimeters), after five weeks
of Pilates training in adult women.

The results analysis of stable device training using mattress with the circuit training method on the
strength of the abdominal muscles shows the significance value of 0,015 <0,05, which means that there is an
influence on the strength of the abdominal muscles. In line with the research results of [23], shows that
multifidus and transverse abdominal contractions are more involved with changes in pelvic and body
position during pelvic lifts, whereas the rectus abdominal muscles are responsible for pelvic stability in all
knee stretching exercises and for controlling extensor torsion. In line with the findings of [31] shows the
effectiveness of Pilates in increasing transverse abdominal activation and stabilization process compared to
conventional abdominal exercises. Pilates training showed an increase of 83 %.

This study indicates that circuit training that focuses on the core muscles must do exercises alternately
up or down for a different program sequence using the circuit training method to get the same results
regarding the total volume of exercise in each session, perceiving intensity. Similar exercises, regardless of
the training frame. These results suggest that progressive fatigue throughout a training session affects muscle
performance. These training characteristics make the muscles well adapted to endurance activities over 40
minutes. The size or cross-sectional area of type | muscles increases as a result of an increase in the
mitochondrial filaments, membranes and in the muscle fibers.

A physiological enhancement of core muscle control is achieved by modifying the pelvic and trunk
postures. These exercises are performed pushing (in the hip extension phase) and repelling (in the hip flexion
phase). As described in the data analysis, a significant effect was obtained from the value of training for 6
weeks with a frequency of 3 times per week, a stable device using a mattress aided the circuit training
method in this study causing a physiological effect. With an average training duration of 45 minutes with
low to moderate intensity, it is devoted to improving balance, strength, flexibility and muscle endurance. The
application of circuit training in this study uses each of the 6 movement posts, from simple movements to
movements with complex complexity. Some researchers have shown that circuit-based training is very
effective at increasing maximum oxygen consumption, maximum pulmonary ventilation, functional capacity,
and strength, increasing body composition, efficient use of time can lead to proven improvements in physical
health and fitness [21; 22]. The study results show that progressive fatigue throughout training sessions with
the circuit training method on endurance ability affects muscle performance. [29], shows a significant rate of
improvement (p < 0,05), means that Pilates exercise for 12 weeks, for two 60 minute sessions per week
significantly increases abdominal endurance, flexibility and upper body muscle endurance.

Stable device using this mattress result is proven to assist the functional stabilization of the spine. In
other words, strengthening the transverse abdominal and multifidus muscles, and also increases muscle
thickness and improves lumbar stabilization. This increased recruitment and synchronous stimulation of
motor units also explains the increase in muscle strength. In addition, the exercises used in this training
program can help to avoid the occurrence of excessive loads on the bone tissue, protecting the lumbar area
from the impact of injury due to movement in training. In a stable device using a mattress using the circuit
training method, there was a significant increase in balance, flexibility, and abdominal muscle strength,
which was indicated by the result of an increase in data analysis. [16], efficient Pilates training method with
significant changes in the improvement of abdominal muscle strength, posterior trunk flexibility and
abdominal muscle strength.

Stable devices using a mattress with the circuit training method can be used as a reference of exercise
program to improve balance, flexibility, abdominal muscle strength, additional training programs to increase
flexibility, improve control-mobility of the trunk and pelvic segments. It is also able to help in preventing
and reducing injuries. A coach can consider core stability as the foundation from which his athlete can
generate strength. Core stability, in terms of the musculoskeletal system, may be precisely defined as the
endurance capacity of a group of core muscles, which work in harmony to stabilize the trunk and provide a
framework for good posture and functional movement.

Analysis of Instability Devices Using a Gym Ball with the Circuit Training Method for Balance,
Flexibility and Endurance of the Abdominal Muscles. Significant effect of the training value for 6 weeks
with a frequency of 3 times per week, the instability device using the gym ball aided circuit training method
using 6 forms of exercise by using the gym ball. With duration of about 45 minutes with low to moderate
intensity specifically in this study, it causes physiological effects of increasing balance, flexibility, back
muscle strength, leg muscle strength, abdominal muscle strength, abdominal muscle endurance and leg
muscle endurance. The main purpose of training with instability devices is to reduce the area of contact with
the ground by forming unstable conditions. By increasing dynamic postural control and balance, and
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producing a more coordinated and consistent pattern of movement during movement, the possibility of injury
can be prevented [32]. Gym ball exercises can also improve core muscle activation and physical function,
because it improves a sense of balance and stimulates the ability of proprioceptors [17; 33]. In training, the
core muscles are usually not trained or activated during training. In the use of gym ball, activation of the core
muscles is maximized, which requires more strength, balance and increased joint stability and can activate
muscles according to their functions such as the abdominal muscles and intervertebral muscles.

From the results of data analysis, it is known that the significance 0,000 <0,05, which means that there
is a significant effect on balance. The greater instability due to the influence of the gym ball results in the
body automatically spurring the neuromuscular system to work bigger, increasing activation of the external
obliques, transversus abdominals, internal oblique, erector spinae and rectus abdominals, increasing
disturbances to the center of mass of the body. Efforts are required to counter the destabilizing effects of
gravity and distraction during exercise movement. Determine the position of the body’s center point of
gravity relative to the gravitational force and instability device, and then carry out a coordinated motion to
correct the deviation of the center of gravity in the body. Physiological systems and processes used in visual,
vestibular and somatosensory balance, muscle and joint proprioception. in line with the research of [17],
state that the main purpose of instability training is to increase core stability. The main objective of a training
program with the physioball is not necessarily to increase strength but to gain stability, improve balance, and
increase proprioceptive abilities.

The main benefit is that when the body is challenged to stabilize the position when doing movements in
an unstable position on the gym ball, this system will work harder and more activity in an unstable
environment where the stimulation of the stabilizers is reduced, the instability of the ball itself is considered
to quickly activate the small muscles. It is not often used and stimulates proprioception and somato sensory
systems to maintain balance, proprioceptive systems rely on information from joints and muscles to
coordinate subconscious reflexes to maintain balance, contributing to an increase in static and dynamic
balance abilities [17; 34; 35], Elastic resistance can provide adequate additional weight when making
movements on the ball become an effective global muscle strengthening exercise

Results of data analysis of flexibility ability, it is known that the sig value. 0,000 <0,05, which means
that there is a significant effect. Gym ball provides a variety of motion combinations that function to expand
the range of motion of joints and the level of difficulty of movement. Improvements in flexibility in ability
can be associated with dynamic exercises performed. These exercises increases joint stability where gym ball
exercises lead to activation of the abdominal and intervertebral muscles and improvement of motor control.
Most attempts to increase flexibility are aimed at reducing the resistance that occurs from the connective
tissue around the joint. As a muscle has the most elastic tissue, most of the efforts to increase flexibility are
aimed at the muscles, the improvement in flexibility in the ability to be associated with dynamic exercises
performed on a gymball that provide a wide range of joint ranges of motion as well as levels of movement
difficulty.

The greatest enhancement contribution of gym ball exercise improves balance and flexibility. The res-
sults of research by [30], using gym ball with a training duration of 45 minutes, 3 days / week, for 12 weeks.
The results of multivariate analysis revealed significant differences (p < 0,05) abdominal endurance (curl-up
test), lower back muscle endurance (modified Sorensen test), lower leg endurance (repetitive squat test),
lower back flexibility (sit and reach test), and dynamic balance (functional reach test) [36], also revealed that
the results of a 12-week training program significantly improved lower body flexibility, dynamic balance,
and strength in adults, static balance significantly increased joint mobility (22,5 % in goniometer) and
section flexibility. Lower body (25,73 % in the sit and reach test).

The results of the data analysis of strength of the abdominal muscles show the sig value. 0,000 <0,05,
shows that there is a significant effect on. Analysis on the use of gym ball has the property of causing greater
muscle activation. The advantages of an unstable training environment will be based on neuromuscular
adaptations with increased strength. Increased strength can be associated with an increase in the cross-
sectional area of the muscles to contract with the weight of exercise and improved neuromuscular
coordination, an increase in instability at the fulcrum during gym ball training resulting in increased
activation of the external obliques, transversus abdominus, internal obliques, erector spinae and rectus
abdominus, possibly an associated increase. With neural adaptations, to carry out constant motion requires
efforts to counter the destabilizing effects of gravity and disturbances during movement.

The activation rate of these muscles is high in the rectus abdominis (RA), transversus abdominis (TA),
lumbar multifidus (MUL), erector spinae (ES), and the internal (I0) or external oblique (EO) during
exercise, which is in line with our previous definition. It is a «local stabilizer» that provides stability to the
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pelvis when performing hip extension movements. Consequently, this exercise is highly recommended for
strengthening purposes, given the high activity levels observed not only in the core muscles, but also in the
chest and lower limbs. Rectus abdominis activity ranging from 30-60 % has been reported in studies for
abdominal exercises over the gymball [37].

The instability device can place a lower load on the extremities, but results in higher activation of the
core muscles. The erector spinae, external oblique, rectus abdominis and quadratus lumborum have long
levers and the arm when large is responsible for producing force, producing power over a greater range of
motion. Agreeing with the results of the study of [14], increased strength can be associated with an increase
in the cross-sectional area of muscles in contracting withstand exercise loads and improving neuromuscular
coordination. Whereas [38], in his study doing 9 weeks of core strength training on unstable surfaces in
adults (age: 63-80 years). The experimental group had significantly increased torsion muscle strength, spinal
mobility, functional mobility, and dynamic balance. These exercises induce greater muscle activity than the
stability device on the floor, which suggests that adding a ball achieves the instability needed to increase
muscle strength [39].

This result of study analysis can be concluded that the gym ball causes instability when a body segment
away from the center of the ball is sufficient to increase the prime mover activity associated with muscle
activation according to the form of the movement. Muscle recruitment tends to be greater during the
eccentric phase compared to the isometric phase, this may explain the increased muscle activity. The lower
ball placement not only requires a greater proportion of the hips to be lifted during the crunch movement but
also requires greater stabilization of the torso in a horizontal position because there is no support from either
the floor or the ball.

Greater degree of muscle stress on the instability device using this gymball, this may form the basis for
an enhanced balancing effect after training. Improvements in flexibility can be attributed to dynamic
exercises performed on gymballs that provide an increased range of motion. The instability in a gymball
leads to muscle activation and improved motor control, which ultimately leads to the use of large muscle
strength during training and leads to increased strength and balance abilities as a result of the instability of
the ball. Gymball exercises that involve isometric actions of muscles, small weights, prolonged tension and
repetitions of circuit training alone lead to increased strength in the abdominal muscles and leg muscles.

The instability device using a gym ball with the circuit training method can be used as a reference
training program to improve balance, flexibility, abdominal muscle strength, abdominal muscle endurance
and leg muscle endurance, additional exercise programs to increase flexibility, increase control-mobility of
the torso and pelvic segments. The greatest contribution of gymball exercise allows for improved core
stability and muscle balance, strength, flexibility and endurance. This study has shown that no single muscle
can be identified as more important for spinal stability during various body movements during exercise. The
ability of muscle groups, especially weak core muscles, is believed to interfere with energy transfer, reduce
inefficiency in movement during exercise and reduce the increased risk of injury. In training research results
it is necessary to evaluate clear evidence for a clear muscle recruitment pattern associated with muscle
performance.

Conclusion. This study concern on the adaptation caused by the instability device program using a gym
ball and a stability device using a mattress. This study states that it is widely assumed that the ability of
muscle groups, especially weak core muscles, is believed to interfere with energy transfer, reduce
inefficiencies in sports movements and contribute to an increased risk of injury.

Muscles with balance, strength, flexibility and joints with greater integrity are less prone to injury,
means that the muscles around the joint tend to prioritize stability over power production. There is a
significant increase in the instability device using a gym ball compared to the stability using a conventional
mat and group, for the following reasons: reduced contact area, increased disturbance of activity due to
unstable surfaces, and control of center of gravity at body points with limited support from the ground of
gym ball instability. Progressive fatigue throughout training sessions with the ciruit training method affects
muscle performance resulting in a greater level of physiological ability to control core muscles.

This research review provides a selection of exercises for muscle activation, especially the larger core
muscles based on six different types of exercise (stable device using a mat and instability device using a gym
ball) to improve physical condition abilities.

Research Limitations. Muscle recruitment pattern that is clearly related to muscle performance, it is
necessary to normalize the program as a more specific and structured intervention program through
improvement and modification of training design, limitations with measuring instruments related to muscle
activity, the seriousness of volunteers in participating in the training is still lacking, and also since only men
participated in the research, so it will be a limitation of the research.
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