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Abstract

Objectives. The study aimed to examine the effects of a 12-week moderate-intensity circuit exercise program on body
composition and physical fitness among overweight women of working age.

Materials and methods. Twenty-nine overweight women of working age were divided into two groups: the control
group (CG, n = 14) had a normal daily life, and the moderate intensity circuit exercise group (MICE, n = 15)
underwent training that included 3 sessions of MICE (40-50 seconds followed by 60 seconds of rest for each exercise
and 90 seconds of recovery between sessions at 64-76% of maximum heart rate). The training was conducted for

60 minutes per day, three days per week. Body composition and physical fitness were measured before (2 days prior)

and after (2 days post) a 12-week training period.

Results. After the 12-week training, the MICE showed a considerable improvement in a number of key health
indicators, including body weight, BMI, fat mass, skeletal muscle mass, visceral adipose tissue, total energy
expenditure, resting energy expenditure, waist circumference, and waist-to-hip ratio (-0.65%, -0.73%, -2.16%,

2.53%, -7.12%, 10.85%, 0.71%, -3.13%, and -2.67%, respectively, p < 0.05) when compared to the CG. Similarly, the
MICE demonstrated a significantly larger improvement in the sit and reach test, the back extension test, the hand
grip strength of the right hand, hand grip strength of the left hand, leg strength, the 60-second chair stand test (also
known as sit-to-stand test), and the maximum oxygen consumption (18.98%, 16.53%, 10.69%, 7.68%, 9.97%, 26.25%,
and 8.87%) compared to the CG (-4.10%, -1.19%, -0.26%, -1.53%, -1.44%, 0.24%, and -0.70%), respectively.
Conclusions. Moderate-intensity circuit exercise has been found to have positive effects on improving body
composition and physical fitness in overweight working women. Thus, the implementation of MICE with appropriate
sessions, resting, duration, and training periods can achieve maximum benefit.

Keywords: body composition, moderate intensity circuit exercise, overweight, physical fitness, women of working age.

Introduction

The epidemic of overweight continues to increase among
the adult population, especially working-age women (Sadali
etal,, 2023), which may affect daily life or result in the risk of
various non-communicable diseases (NCDs) and come with
behaviors that have a negative effect on health conditions
such as smoking and alcohol drinking (Farhat et al., 2010).
It also increases the risk of diabetes, coronary heart disease,
and cancer by 58%, 21%, and 42%, respectively (WHO,
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2020), and leads to breast cancer among women (Hu, 2003).
Sarcopenia also occurs during adulthood and decreases even
more in the elderly, leading to various chronic diseases and
impaired adipose tissue that affect the cardiometabolic risk
(Bosy-Westphal & Miiller, 2021).

Exercise plays an important role in preventing and
treating overweight and obesity. Proper exercise training
will help develop physical fitness and lead to changes in
good health behaviors (Bandura, 1977). Changes in body
composition and the proportion between fat mass and
muscle mass, improved resting blood pressure and heart rate,
and increased cardiorespiratory fitness are generally found
(Irene-Chrysovalanto et al., 2021). The intensity of exercise
is determined by the force required to perform the physical

411



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 24, Num. 3

activity. The American College of Sports Medicine (ACSM)
defines moderate exercise intensity at 64-76% of maximum
heart rate (MHR) (Medicine, 2018), 46-64% of maximum
oxygen consumption (VO,max), and the Borg’s scale at the
levels of 12-13 and 50-70% of repetition maximum (RM)
(Thompson et al., 2013). Moderate-intensity exercise also
improves aerobic capacity, develops emotions, or has a
positive effect on psychology (Lox et al., 2019).

Circuit exercise consists of 9-12 exercise stations, fo-
cusing on improving muscle strength, muscular endurance,
and stimulating cardiorespiratory endurance simultane-
ously (Adamson, 1959). Moreover, circuit exercise saves
on exercise time but is highly effective in improving physi-
cal fitness. When combined with body weight exercise, it
will use less equipment, which is easy and convenient to
start exercising (Klika & Jordan, 2013). A previous study by
Paoli et al. (2013) compared three types of training: high-
intensity circuit training, low-intensity circuit training, and
endurance training, which were performed 3 times/week
for 50 minutes each. After a 12-week training, it was found
that the high-intensity circuit training can improve diastolic
blood pressure. The reductions in fat mass and arterial cho-
lesterol were significantly different. The low-intensity circuit
training group experienced the greatest changes in systolic
blood pressure. Also, all these three training programs had a
significant effect on body weight changes. It was effective in
improving BMI and body composition in adults (Paoli et al.,
2013). Irene-Chrysovalanto et al. (2021) used a moderate-
intensity intermittent circuit training program among obese
and overweight individuals, with the intensity at 50-60%
of maximum heart rate, 2 times/week. A total of 10 exer-
cise stations were repeated for a total of 2 circuits. After the
8-week training, significant improvements were found in
body weight, body mass index, body fat, lean body mass,
systolic blood pressure, resting heart rate, and cardiorespi-
ratory fitness. It can be concluded that moderate intensity
circuit training is as effective in improving physical fitness
as high intensity circuit training (Irene-Chrysovalanto et
al., 2021). Furthermore, a moderate-to-high-intensity cir-
cuit training program can affect changes in muscle perfor-
mance. In particular, there is an increase in upper and lower
muscular strength (Marcos-Pardo et al., 2019). These basic
strengths are important indicators for working-age women
to maintain their muscular fitness to prevent muscular dis-
orders and the risk of injury to bones and joints (Nelson
et al., 2007). Moderate-intensity exercise can help reduce
cell damage or inflammation compared to high intensity
exercise over a long period of time, which has a greater
negative effect on cellular inflammation (Cerqueira et al.,
2020). A systematic review by Ramos-Campo et al. (2021)
revealed that resistance circuit-based training can improve
body mass index, fat mass, and muscle mass significantly
among middle-aged and elderly women. VO,max, maxi-
mum aerobic speed, and the strength of the upper and lower
extremities also significantly improved (Ramos-Campo et
al., 2021). Previous studies reported beneficial effects of
circuit training among women of working age and other
age groups, as it can improve the cardiorespiratory system
and prevent cardiovascular diseases (Ballesta-Garcia et al.,
2020; Beqa Ahmeti et al., 2020). In this study, the research-
ers considered the safety during the training of the samples,
who were working-age women with sedentary behavior. If

they begin to practice a high-intensity circuit exercise pro-
gram, they may be at risk of injury during exercise training.
Therefore, the exercise intensity was set at a moderate level
of 64-76 % MHR throughout the 12-week exercise training
period. The researchers have recognized the importance of
applying a moderate-intensity exercise program to improve
body composition and enhance physical fitness, which can
be the guidelines for health care, prevention, and treatment
among overweight working-age women.

Materials and Methods

Study Participants

Twenty-nine working-age participants, overweight
women from Ubon Ratchathani Rajabhat University (mean
age 42.66 t 4.19 years), volunteered for this study. The
inclusion criteria were as follows: participants measured and
reported as overweight (BMI = 25.0-29.0 kg/m?), likely to
be untrained, no training for aerobic and resistance exercise
programs within the past 3 months, and no contraindication
for circuit exercise. The exclusion criteria included having
tendons, joints, and muscle injuries or other complications,
such asheart disease, and participating in the research project
for less than 80% of the training. Participants provided
written informed consent after being informed about the
study’s details, objectives, risks, and potential of a moderate-
intensity circuit exercise program. The research received
approval from the Human Ethics Committee (HE662039) at
Ubon Ratchathani Rajabhat University.

Study Organization

The participants were randomly divided into two
groups: the control group (CG, n = 14) and the moderate
intensity circuit exercise group (MICE, n = 15). The control
group did not exercise and had a normal daily life. Baseline
measurements were taken for all participants before the
start of the training program. After twelve weeks of training,
measurements were taken again, namely between two days
before and after the final training session (Fig. 1).

Training Program

The moderate-intensity circuit exercise program
consisted of workouts that lasted for 60 minutes per day,
3 days per week, on non-consecutive days, for a total
of 12 weeks. The program was scheduled every Monday,
Wednesday, and Friday, with two sessions available from
3:00 p.m. to 4:00 p.m. and 5:00 p.m. to 6:00 p.m. The
exercise sessions took place at UBRU Fitness, located at
Ubon Ratchathani Rajabhat University. The circuit exercises
comprised nine body weight-based exercises, including
jumping jacks, triceps dips, sit-ups, knee-hops, Russian
twists, lunges, planks, squats, and jogging. These exercises
were followed by a moderate intensity circuit exercise,
during which participants wore HR monitors (Rhythm+2.0;
Scosche Industries PR.C.) on their upper forearms to
monitor heart rate. The target pulse range was set at 64% to
76% of maximum heart rate (MHR) (Cerqueira et al., 2020)
throughout the training period.
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Fig. 2. Circuit exercise training protocol

Measurements

Body Composition Measurement

A bioelectrical impedance analysis device (Seca mBCA,
Hamburg, Germany) measured weight, body mass index
(BMI), fat-free mass, skeletal muscle mass (whole body, right
arm, left arm, torso, right leg, and left leg), visceral adipose

tissue, total energy expenditure, and resting metabolic
expenditure while each participant stood barefoot for
5 minutes.

Anthropometric Measurement

Waist circumference (WC) and hip circumference (HC)
were assessed by measuring the distance between the lower
rib border and the iliac crest, as well as the level of the greater
trochanter, using a flexible inch tape. The waist-to-hip ratio
(WHR) was calculated using the provided measurements
and the designated formula. The waist-to-hip ratio (WHR)
is calculated by dividing the waist circumference (WC) by
the hip circumference (HC), both measured in centimeters
(cm).

Flexibility Measurement

The flexibility of the hamstring and lower back muscles
was assessed using a standing trunk flexion meter (Flexion-D
Takei physical fitness test; T.K.K. 5403, Japan), while the
trunk muscles were evaluated using a trunk extension meter
(Extension-D Takei physical fitness test; T.K.K. 5404, Japan).

Muscular Strength Measurement

The arm muscles were assessed for strength using a grip
strength dynamometer (Grip-D Takei physical fitness test;
T.K.K. 5401, Japan), while the leg muscles were evaluated for
strength using a back strength dynamometer (Back-A Takei
physical fitness test; T.K.K. 5002, Japan).

Muscular Endurance Measurement

The 60-seconds chair stand test (60SCST) was conducted
to assess muscular endurance. Upon receiving the “Start”
signal, the individual was required to rise from the chair,
assume an upright posture with legs fully extended, and then
return to the initial seated position. This was recorded as a
single iteration. The frequency of repeats was documented
for a duration of 60 seconds, during which the participants
executed the action of standing up and sitting down on a
chair with accuracy, striving to achieve the maximum
number of repetitions.

Cardiorespiratory Endurance Measurement

A maximum oxygen consumption test (VO,max) was
conducted to assess cardiorespiratory endurance or aerobic
capacity. Cardiorespiratory endurance was indirectly
assessed using the Astrand method - rhyming, which
included utilizing a cycle ergometer (Monark Ergomedic
828E, Vansbro, Sweden). The evaluation was completed
under the researcher’s observation.

Statistical Analysis

The statistical analyses were conducted using SPSS 25
(IBM Corp., IBM SPSS Statistics for Windows, Version
25.0; Armonk, NY: IBM Corp). The data are reported as the
mean + standard deviation (SD). The normality of the data
was assessed using the Shapiro-Wilk test. The study used
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paired t-tests to compare data acquired before and after a
12-week training period. Additionally, independent t-tests
were used to compare the variations from baseline across
different groups. A P value less than 0.05 was deemed to be
statistically significant.

Results

The participant’s baseline characteristics of cardiovascu-
lar parameters in the control and moderate-intensity circuit
exercise groups are presented in Table 1. No significant dif-
ferences existed among the groups (CG and MICE) for any
variable.

Table 1. Baseline characteristics of cardiovascular
parameters in the control and moderate-intensity circuit
exercise groups

Parameters CG (n=14) MICE (n=15) t p-value
Age (y) 41.86 + 3.76 43.40+4.55 0.992 0.165
Weight (kg) 72.95 £ 8.63 69.87 £10.16 -0.259 0.399
Height (cm) 159.15 £ 5.08 159.00 £5.46 -0.074 0.471
BMI (kg/m?) 28.61 £ 3.29 27.65+3.65 -0.265 0.397
Resting heart 82.23 £12.43 81.50£9.47 -0.164 0.436
rate (b/m)

SBP (mm Hg) 121.31+9.12 126.75+11.49 1.317 0.101
DBP (mm Hg)  81.91+9.12 83.08 £6.84 0.351 0.365

Description: CG = control group, MICE = moderate-intensity
circuit exercise group; BMI; body mass index; SBP = systolic
blood pressure; DBP = diastolic blood pressure. Values are mean
+ SD. p>0.05 No significant difference was found between the two
groups for any variable

After 12 weeks, the body weight, BMI, fat mass, skeletal
muscle mass (whole body, right arm, left arm, right leg,
and left leg), visceral adipose tissue, TEE, REE, WC, and
WHR were reduced in MICE by -0.65%,-0.73%, -2.16%,
2.53% (2.54%, 3.17%, 3.59%, 3.13%, and 3.35%), -7.12%,
10.85%, 0.71%, -3.13%, and 2.67%, respectively, p < 0.05)
when compared to CG. Likewise, this increase in the MICE,
changes in body composition, and anthropometrics as a
result of training (baseline to post-intervention) were not
significantly different in the CG (Table 2).

In particular, after 12 weeks of training, the sit and reach
test, back extension test, hand grip strength of the right hand,
hand grip strength of the left hand, leg strength, 60SCST,
and VO,max were significantly increased in the MICE
(18.98%, 16.53%, 10.69%, 7.68%, 9.97%, 26.25%, and 8.87%)
compared with the CG (-4.10%, -1.19%, -0.26%, -1.53%,
-1.44%, 0.24%, and -0.70%), respectively (Table 3). Despite
this increase in the moderate-intensity circuit exercise group,
changes in physical fitness as a result of training (baseline
to post-intervention) were not significantly different in the
control group.

Discussion

The findings revealed significant changes in body
composition and physical fitness over a 12-week period
of moderate-intensity circuit exercise programs among

overweight women of working age. Changes in body weight
and BMI after the training may be due to the fact that the
samples received an exercise program that changed the
energy balance or caused energy expenditure affecting
changes in body weight and BMI (Weinsier et al., 2002).
Berge et al. (2021) compared the effects of a moderate-
intensity continuous training (MICT) program and a
combined MICT with high-intensity interval training (HIIT/
MICT) program. After 24 weeks of training, both groups
had a significant increase in energy expenditure during
exercise (EEDE). The HIIT/MICT group showed greater
reductions in body weight and BMI (Berge et al., 2021). This
is similar to the present study’s findings that the total energy
expenditure (TEE) and the resting energy expenditure (REE)
of the experimental group significantly increased and were
significantly different between groups after the training. In
other words, the circuit or interval exercise can influence
changes in energy expenditure, affecting changes in body
composition.

In addition, in this research, the waist circumference,
waist-to-hip ratio, visceral fat, and body fat mass of the
MICE group decreased. Similarly, a study by Berge et al.
(2021) found the decrease in fat mass in the HIIT/MICT
group that was different from that in the MICT group after
24 weeks of training. Changes in waist circumference after
the experiment in the HIIT/MICT group were also found
(Berge et al., 2021). A study of high- and low-intensity
circuit training programs also revealed changes in body fat
mass (Paoli et al., 2013). It can be concluded that if circuit
exercise is done continuously, it will cause changes in body
fat mass. The hip circumference that was not changed after
the training may be because the training program in this
study added exercises for the hip muscles. Therefore, the
muscles in these areas may have developed, resulting in no
change in hip circumference. However, changes in the waist-
to-hip ratio were found. The mean waist circumference of
the experimental group decreased due to exercise in the
overweight and obese groups (Khan et al., 2022).

Also, an increase in muscle mass was found in all
muscles of the body. This is consistent with the study of Irene-
Chrysovalanto et al. (2021), which investing the effects of
a moderate-intensity intermittent circuit training program
among obese and overweight individuals. It was found that
the leg muscles (L. Hamstring and L. Quadriceps) of the
experimental group increased significantly compared to the
control group after 8 weeks of training (Irene-Chrysovalanto
et al., 2021). Likewise, a study by Paoli et al., (2013) found
changes in fat-free mass in the group that trained with the
circuit training program (Paoli et al., 2013). The present
study also found that the body’s muscle mass increased by
2.53%. It is possibly because the training program used body
weight exercise as resistance, causing muscle development.
Resistance circuit-based exercise can help improve muscle
performance (Klika & Jordan, 2013).

Muscle flexibility in the MICE group increased by
18.98%, indicating an improvement in muscle performance
in terms of flexibility. In the training program, resistance
from body weight was used as the main exercise. Both major
and minor muscles were used together through repetitions
a number of times, resulting in the stretching of muscles
during the movement periods. If the exercise is practiced
correctly and appropriately, it will help increase muscle
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Table 3. Physical fitness of participants in all 2 groups after 12-week training

CG (n=14) MICE (n = 15)
Variables b %
Pre-test  Post-test e t p-value Pre-test Post-test e t p-value
Flexibility
Sit and reach test (cm) 11.44 + 6.36 10.97 £ 5.74 -4.10 1.304 0.217 12.99 £5.10 15.45+5.81 18.98* 3.602 0.001*
Back extension test (cm) 34.28 +6.4133.87 £6.91 -1.19 0.992 0.342 33.92+544 39.53 +6.88 16.53* 4.130 0.001t
Muscular strength
Hand grip strength of right hand ~ 0.35 £ 0.07 0.35 + 0.07 -0.26 0.199 0.846 0.40 +£0.08 0.45+0.08 10.69* 3.531 0.001%
(kg/weight)
Hand grip strength of left hand 0.33+£0.05 0.32+0.05 -1.53 1.342 0.213 0.37+0.07 0.40£0.07 7.68° 4.389 0.001t
(kg/weight)
Leg strength (kg/weight) 1.20+0.31 1.18+0.29 -1.44 1.035 0.325 1.32+£030 1.45+0.27 9.97* 3.757 0.002t
Muscular endurance
60SCST (reps) 32.15£6.0132.23 £548 024 -0.132 0.897 32.93+9.33 41.57£9.15 9.97* 4.319 0.003%
Cardiorespiratory endurance
VO,max (ml/kg/min) 26.04 £4.7825.83+4.32 -0.70  0.635 0.559 26.48+7.01 28.82+6.79 8.87* 5.050 0.001%

Description: 60SCST = 60 seconds chair strand test; VO,max = Maximum oxygen consumption. *Significant p<0.05 (pre vs post),

tSignificant p<0.05 (CG vs MICE)

flexibility (Alizadeh et al., 2023). In the present study, sit and
reach and back extension were used to test muscle flexibility,
so the core and lower limb muscles were used. The training
program consisted of the exercises that helped develop these
muscles properly. Doing resistance training that allows
muscles to work their full range of motion at least three
times per week can improve flexibility (Rinaldo et al., 2017).

Changes in muscle strength performance were also
found in every test result (Handgrip: L&R, Leg strength).
A study by Marcos-Pardo et al. (2019) also pointed out that
a 12-week resistance circuit training program can improve
muscle strength in both elderly men and women (Marcos-
Pardo et al.,, 2019). A study by Irene-Chrysovalanto et al.
(2021) found changes in muscle strength in hamstring and
quadriceps muscles after doing moderate-intensity circuit
training (Irene-Chrysovalanto et al., 2021). Previous studies
have shown the effectiveness of the circuit training program.
The improvement in handgrip strength may be caused by the
poses that primarily use the arm muscles. The triceps dip or
other poses that use the muscles in the forearm may help
develop the strength of these muscles among working-age
women who tend to lack this type of exercise. The increase in
leg muscle strength may be due to the fact that most training
exercises involve using these muscles for movement or
resistance, causing the muscles to develop strength (Marcos-
Pardo et al.,, 2019).

Muscular endurance increased by 9.97%. Similarly, a
study by Myers et al. (2015) examined the effects of circuit
training on a group of young women who were physically
inactive. The study revealed a significant improvement in
muscular endurance after 5 weeks of training, conducted
three times per week. After training, the muscular endurance
of the hamstring muscles increased by 23.3% (Myers et al.,
2015). In contrast to this research, the sample consisted of
working-age women, potentially leading to a smaller increase
in the magnitude of the change. However, the age factor may
influence the change. Circuit training, on the other hand, has

the potential to improve muscular endurance performance if
the training program is appropriate for the subjects (Jung et
al., 2019; Rinaldo et al., 2017).

The change in VO,max in this study may be caused by
the combined resistance and rest periods. As a result, the
exercise had an appropriate intensity (moderate) for the
samples. It was a combination of the aerobic and anaerobic
energy systems in the exercise. After the training, VO,max
changed by 8.87%. It is considered to have a positive effect
on the prevention of cardiovascular diseases because every
1 ml/kg/min increase in VO,max is associated with a 9%
reduction in the risk of cardiovascular diseases (Reljic et
al.,, 2021). A study by Irene-Chrysovalanto et al. (2021)
also showed an approximately 10% change in VO,max
after 8 weeks of circuit training (Irene-Chrysovalanto et
al,, 2021). That is, moderate-intensity circuit training can
help improve cardiovascular endurance. Therefore, it can
be said that a 12-week moderate intensity circuit exercise
program in this study was possible to cause changes in
body composition and overall physical fitness in overweight
women of working age. However, the interpretation of such
results needs confirmation from subsequent studies because
the volunteers in this study were not restricted or controlled
in their diet. Therefore, training combined with controlled
or restricted food intake compared with training alone
will make it possible to draw clear conclusions about these
results.

Conclusions

After 12 weeks of training, moderate-intensity circuit
exercise using body weight as resistance can improve body
composition and physical fitness in overweight women
of working age. It is an appropriate, convenient, safe, and
effective exercise program that can be recommended to
women with physical inactivity and those who are obese.
Moreover, we recommend combining MICE with food
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restriction to see clear results of change, as this approach
yields better results than exercising alone.
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BusHaueHHA BNAMBY 12-TMHXKHEBOI Nporpamu KpyroBux
BMpaB NOMipHOI iHTEHCUBHOCTI HA NOKAa3HUKM
KomMno3uuii Tina ta ¢isnyHoI NiAroToBNEeHOCTI XKiHOK
npauesfaTHOro Biky 3 HaAMipHOI0O Macolo Tina

1ABCD 1ABCD

Capoua Ham6ynmye'**°PE, Ananbsa [Jedakxamngy'**“°, MonTxiya Pakcimm

'Y6oHpaTyaTxaHCbKMit yHiBepcuTeT Papkadxar

ABTOpchKuMit BRI A — nusaiiH gocmimpkeHHs; B - 36ip panux; C - crataHanis; D — migroroska pykomucy; E — 36ip koutis

Pedepar. Crarra: 9 c., 3 1abn., 2 puc., 27 [pKeper.

Merta pocmigxkenns. JlocnipkeHHA Malo Ha METi BUBYMTY BIUIMB 12-TV>KHEBOI IpOrpaMy KPyTrOBMX BIIPaB IOMipHOI iHTEH-
CUBHOCTI Ha ITOKa3HMKI KOMITO3MIIil Ti/la Ta (bismqﬂo'i MiJITOTOBIEHOCTI JKiHOK ITpale3JaTHOTO BiKy 3 HaZIMipHOIO MacoI0 Tifa.

Marepianu ta MeTomm. [JBafiliATh JieB AT XKiHOK IIpalesfjaTHOTO BiKy 3 HaJAMipHOIO Barowo Oymu posfileHi Ha ABi rpymm:
kouTporbHa rpyna (K[, n = 14) gorpumyBazacs 3BUYAIHOTO IIOBCSAKAEHHOTO CIIOCOOY XXUTTS, Ta TPYIIA, 10 BUKOHYBaJIa KPy-
rosi Brpasu nomipuoi intencusHocti (KBIII, n = 15) i mpoxoauaa TpeHyBaHH:, 1o BKmoyamu 3 ceancu KBIII (40-50 cexyHp
3 HacTynHUM 60-CeKyHIHMM BifTIOYMHKOM Ha KOXXHY BIIPaBy i 90-CeKyHIHMM BiJHOBJIEHHAM MDK CeaHCaMM Ha piBHi 64-76%
MaKCHMAa/IbHOI YaCTOTH CepLeBMX CKOPOUeHb). TpeHyBaHH: IIPOBOINCS BIPOLOBXK 60 XBUINH HA [ieHb, TPM IHI Ha TVDK/IEHD.
IToxa3HMKYM KOMITO3MILiI Tia Ta Qi3NIHOI HIATOTOBIEHOCTI BUMIPIOBAIN 10 moyJaTky (3a 2 mHi 10) Ta micna (depes 2 gHi micm)
12-TU>XKHEBOTO Nepiofly TpeHyBaHb.

Pesynbraru. Ilicisa 12-TukHeBOro TpeHyBaHHA B Ipymi, wio 3aitmanacsa KBIII cocTepiranocs sHauHe IOKpAIleHHSA HU3KU
K/IIOUOBIX [TOKA3HUKIB CTAHY 30POB s, BKIKYaK4M Macy Tina, IMT, >kupoBy mMacy, Macy CKeJIeTHUX M 5I3iB, BiCljepaIbHy >KIUPO-
By TKaHVHY, 3ara/JlbHi €eHeproBUTPATH, EHEPTOBUTPATH Y CTaHi CIIOKOX0, OKPY>KHICTb Taslii Ta CIiBBiIHOLIEHHA Taslii O CTETOH
(-0,65%, -0,73%, -2,16%, 2,53%, -7,12%, 10,85%, 0,71%, -3,13% Ta -2,67%, BifnosigHo, p < 0,05) MOpPiBHAHO 3 pe3ynbraTamu
KOHTPOJIbHOI Ipyny. AHaznoriunum umHom, rpymna KBIII Takoxx IpofeMOHCTpyBana CyTTEBille HOJIIIIEeHHs TOKasHUKIB y BU-
KOHAHHI TeCTy Ha THYUKicTb (croci6 BuMiploBaHH: 3arajbHOI THYYKOCTI Tila IIpyu 3TMHAHHI TyTy6a BIlepell, CUAAYM Ha Mif1osi
3 BUTATHYTVUMMU BIIepe]l pPyKaMu), TeCTy Ha PO3TMHAHHA CIIMHY, CUIM KUCTBOBOTO XBATy IPaBOl PYKMU, CUIM KMCTbOBOTO XBaTy
iBOI PyKM, CHJIV HIDKHIX KiHI[iBOK, 60-CEKyH/{HOTO TECTY Ha OLIiHKY CV/IM Ta BUTPUBAJIOCTI HYDKHIX KiHIIIBOK, 1[0 IIepefj0adae Bu-
MipIOBaHHA KiZIbKOCTi PyXiB 3 II0/I0)K€HHS CUAAYM Ta BCTAIOUM 3i CTAHZAPTHOIO CTi/Iblif, @ TAKOXX MAKCYMa/IbHOTO CIIOYKMBaHH:A
xucHio (18. 98%, 16,53%, 10,69%, 7,68%, 9,97%, 26,25% Ta 8,87%) nopisH:aHo 3 KI' (-4,10%, -1,19%, -0,26%, -1,53%, -1,44%, 0,24%
Ta -0,70%) BifmoBigHO.

BucnoBku. BcTanoB/eHO, 0 KPYTOBi BIIpaBM MOMipHOI iHTEHCMBHOCTI IO3UTUBHO BIIMBAIOTh Ha ITOKPAILeHHA IIOKa3HMUKIB
KOMIO3uIiii TiTa Ta $i3n4HOI M ATOTOBIEHOCTI IIPALIOI0YNX XKIHOK 3 HAAMIPHOIO Macolo Tia. TakuM unHOM, BuposamkeHHs KBIII
3 BiITIOBiIHYMI CeaHCaMU, PEKMMOM BifITIOYMHKY, TPMBAJIICTIO Ta ME€piofaMy TPEHYBaHb MOYKE IOCATTY MaKCUMMa/IbHOI KOPUCTI.

Kirro4oBi cmoBa: KOMIT03M11is Tia, KPyroBi BIIpaBy OMipHOI iHTEHCMBHOCTI, HaAMipHa Maca Tia, pisiyHa niiroToB/IeHiCTb,
JKIHKM IIPalle3[jaTHOTO BiKY.
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