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The problem of global obesity is getting worse every year. In
many countries, the prevalence of overweight is higher among women.
Despite the obvious metabolic effect of physical activity on human
health, there is uncertainty about the effect of various types of training
on functional performance, changes in body weight and a decrease
in waist size in overweight middle-aged women. The purpose of the
study: to study the effect of 12-week training of various types (strength
training, aerobic training) on the health indicators of overweight women
aged 45-50 years. Materials and methods of research. To solve these
problems, information analysis and synthesis, physical fitness testing
and measurement of anthropometric data, pedagogical experiment,
mathematical methods of statistical data processing were used. The
study involved women aged 45-50 (experimental group No. 1 (n=12)
engaged in an aerobic training program and experimental group No. 2
(n=12) engaged in a strength training program). Results. The analysis of
current research in the field of methods of strength training and aerobic
training with middle-aged women who are overweight was carried out;
programs of strength and aerobic training for women 45-50 years old
who are overweight were developed; A comparative assessment of the
impact of trainings of various orientations on body weight, waist size
and results in functional tests in overweight women aged 45-50 years
was carried out. Conclusions. The study showed that women aged 45-50
who are overweight can effectively use physical activity as a means of
reducing menopause symptoms, especially to normalize body weight. A
pedagogical experiment has proved that strength and aerobic training
for overweight women aged 45-50 years, conducted for 12 weeks, 3
times a week for 90 minutes, helps to reduce body weight, reduce
waist size, and improve functionality. The results obtained suggest that
to increase physical performance and reduce waist size in overweight
women aged 45-50, it is necessary to use aerobic exercises, and to
develop strength, strength training 3 times a week for 90 minutes for
12 weeks or more.

Keywords: women, menopause, strength training, aerobic training,
overweight.

Onbza CamonmioK, TemaHa YebaH, AHacmacia LUuwkaHy. Bnnus
CUI0BOrO Ta aepobHOro TPeHiHry Ha NOKa3HUKKU Macu Tina, 06’emy Tanii
Ta pe3ynbTati GYHKLIOHANIbHUX TECTIB Y XKIHOK i3 HaAMIpHOIO Macolo Tina

AHOTaLifA. 3 KOXKHUM POKOM NP061EMA OXKMPIHHA HACENEHHA NAAHETK
NOCUMIOETLCA. Y BaraTbox KpaiHax MOWMPEHICTb HAA/IMLLKOBOI Macu Tina
BULLE cepen, XKiHOK. He3Barkatoum Ha oueBUAHUI MeTaboniyHuii edekr Big,
$i3MYHOT aKTMBHOCTI HA 340POB’A IIOANHM, BiA3HAYAETLCA HEBU3HAYEHICTb
LOA0 BM/IMBY TPEHIHTIB Pi3HOI CNPAMOBAHOCTI Ha QyHKLIOHaNbHI NMOKas-
HWKKM, 3MiHM MacK Tina i 3meHweHHs obcAariB Tanii y XiHOK cepefHboro
BiKy, O MalOTb HAZ/IMLLKOBY Macy Tina. Mema 00cni0#eHHA: BUBYEHHA
BNAMBY 12-TUKHEBOTO TPEHIHTY Pi3HOI CMPAMOBAHOCTI (CUNIOBMIA TPEHIHT,
AepobHMIN TPeHiHr) Ha MOKa3HWKM 340pOB’A XKiHOK 45-50 pokis, wWo
MatoTb Hag/MWKoBy Macy Tina. Mamepianu i memodu 0ocniOneHHs.
Ana BuUpilleHHA [OaHWX 3aBAaHb BWKOPUCTOBYBABCA aHani3 i CUHTe3
iHbpopMmaLyi, TecTyBaHHA PiBHA Gi3UYHOI NiArOTOBAEHOCTI | BUMIPIOBAHHA
QHTPOMOMETPUYHUX [aHMX, NEeAAroriYHWMI EKCNepUMeEHT, MaTemMaTUuHi
MeToAM 06POBKM CTAaTUCTUUHUX AaHWX. Y AOCNIANKEHH] B3ANN YHACTb XKiH-
K1 45-50 pokis (ekcneprmeHTanbHa rpyna Ne 1 (n=12), wo 3aimaerbea 3a
nporpamoto aepobHOro TPeHiHry i ekcnepumenTanbHa rpyna Ne 2 (N=12),
O 3alMaEeTbCA 3@ MPOrpamold CUAOBOTO TPEHiHry). Pe3ynemamu. bys
NpoBeAEeHWIN aHani3 aKkTyanbHUX JocnifxeHb B 06nacTi METOAUKM Npo-
BEAEHHA CMIOBMX TPEHYBaHb i TPeHyBaHb aepOBHOro xapakTepy 3 XiH-
Kamu cepeaHboro BiKy, WO MalTb HAA/MULLIKOBY Macy Tina; po3pobneHa
nporpamu 3aHATb CW/IOBUM i aepoBbHUM TPeHiHrom Ans »KiHoK 45-50
POKiB, IO MalOTb HAA/MLLKOBY Macy Tina; NPoBeAeHO MOPIBHANbHY OLiHKY
BMN/IMBY TPEHIHTIB Pi3HOI CNPAMOBAHOCTI Ha NOKA3HUKKM MacK Tina, obremy
Tanii Ta pe3ynbTatM y OYHKLUIOHaNbHMX TecTax y iHOK 45-50 pokis, Aki
MaloTb HaJ/IMWIKOBY Macy Tina. BucHosoK. [posegeHe AOCNiAXEHHA
NOKa3ano, Wo KiHkM 45-50 pokiB, AKI MalOTb HAA/MLLIKOBY Macy Tina,
MOXYTb ePEeKTUBHO BMKOPUCTOBYBATU Oi3UYHE HABAHTAXKEHHA fAK 3aci6
3HMXKEHHS CMMNTOMIB KAiMaKcy, 0cobMBO Ana Hopmanisauii macu Tina.
MeparoriyHWi eKCNepUMEHT [0BIB, O CUI0BUIA | aepOBHUI TPeHiHT ana
YKIHOK 45-50 poKiB, WO MaloTb HAA/MLWKOBY Macy Tina, WO NpOBOAATLCA
npoTArom 12 TmxHiB, 3 pasun Ha TXKAEHb Mo 90 XBUANH CMPUAE SHUKEHHIO
Macu Tina, 3meHweHHo obcary Tanii, noninweHHo ¢yHKLiOHaNAbHOCTI.
OTpuMaHi pesynsTaTv roBopATb MPO Te, WO ANA NiABULLEHHA di3nyHOI
NpaLe3aaTHOCTI i 3SMeHLWeHHA obcaris Tanii y XiHoK 45-50 pokiB, Lo MatoTb
HaJIMLLKOBY Macy Tina, HeobXiAHO BUKOPWUCTOBYBATM BMpaBM aepobHOro
XapakTepy, a A4/11 PO3BUTKY CMNN — TPEHIHT CMIOBOTO XapaKkTepy 3 pasu B
TUXKAEHb No 90 XBUMH NPoTArom 12 TUXKHIB i Binblue.

Kntoyosi cnoBa: KiHKM, MeHOMay3a, CUI0BI TPEHYBaHHA, aepobHi
TpeHyBaHHA, HagMipHa maca Tina.

Introduction

The World Health Organization classifies obesity as a
pandemic. The problem of global obesity is getting worse
every year. In many countries, the prevalence of overweight
is higher among women [42]. Obesity can be both an
independent disease and a syndrome in some systemic
diseases. The causes of overweight and subsequent
obesity may be overeating (excessive consumption of
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calories and foods rich in carbohydrates), as well as lack
of physical activity, which may partially solve the problem
of excessive calorie intake [13]. Endocrine diseases and
damage leading to metabolic disorders and, as a result,
to obesity cannot be excluded. Overweight increases the
risk of developing type 2 diabetes, heart and vascular
diseases, digestive organs, and reproductive function
[21; 28].
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Despite the fact that dietary nutrition is recognized
as a very effective method of reducing body weight, it
is necessary to pay attention to the amount of physical
activity and the nature of physical exercises used, which
can regulate body weight in different ways and affect
overall well-being [29].

Various approaches to the content of training sessions
are effective for improving health indicators, increasing
physical performance and reducing body weight, regardless
of gender [2; 3; 39]. Doctors recommend using at least 150
minutes of aerobic exercise per week to reduce risk factors
in people with type 2 diabetes, such as cardiovascular
diseases and obesity [9; 10].

Previous studies demonstrate the effectiveness of
aerobic exercise to reduce body weight and improve
metabolism, primarily lipid metabolism. These are high-
intensity interval training, walking and continuous running,
performed at a low pace [1; 19; 26].

On the other hand, various strength training exercises
have become increasingly popular among overweight
people in recent years. Strength training is chosen due
to its ability to improve physical fitness, increase muscle
mass, improve the quality of basic movements and reduce
the risk of injury [33]. Studies show that three strength
exercises a week are the most effective for weight loss
when performing three or more sets of 10 repetitions per
major muscle group [9].

There are ongoing disputes regarding the effects
of different types of physical exercise on the body of an
obese person. According to the authors themselves, many
of these studies need to be clarified [27; 31].

Due to the fact that strength and aerobic training can
have different effects on the functional state, body mass
index and waist size, as well as cause different adaptations
to stress, it is necessary to evaluate the advantage of each
method. This study may be useful for those who plan and
carry out wellness activities with overweight middle-aged
women as part of fitness activities. These studies can
also be used by attending physicians to develop lifestyle
recommendations for overweight middle-aged women.

Materials and methods of research

The purpose of this study is to study the effect of
12-week training of various types (ST — strength training,
AT — aerobic training) on the health indicators of over-
weight women aged 45-50 (body mass index, waist size,
results in functional tests). Research objectives: to analyze
current research in the field of methods of strength trai-
ning and aerobic training with middle-aged women and
overweight people; development and implementation of
a program of strength and aerobic training for overweight
women aged 45-50; comparative assessment of the impact
of various types of training on body weight, waist size and
functional test results for overweight women aged 45-50.

The study involved women aged 45-50 years. Initially,
32 women agreed to participate in the experiment. As
a result of the dropout, 24 women were selected and
randomly assigned to 2 groups: experimental (EG1,
n=12) and control (EG2, n=12). The sample size was
assigned according to the methodology [31]. The criteria
for inclusion in the groups were: overweight (body mass
index from 25 to 30 kg/m?), sedentary lifestyle, absence of
injuries affecting the productivity of training. The presence
of physical inactivity in the life of the experimental parti-
cipants was assessed using the international questionnaire
for determining the level of physical activity (IPAQ) [11].
For the age of the participants, it was necessary to
demonstrate a value of <14 points. The survey showed
that all the participants in the experiment lead a low-
activity lifestyle, stay in the workplace a lot and do not
engage in organized physical activity. The groups were
formed based on a randomly generated number on a
computer. All participants in the experiment voluntarily
agreed to participate in the experiment, were familiarized
with the conditions of the study and the exercises that
must be performed in training sessions. Personal data of
the participants in the experiment were not disclosed. We
have adhered to ethical principles in accordance with the
Helsinki Declaration on Conducting Research with Human
Participation.

The duration of the experiment was 12 weeks. It also
took 3 more weeks for the study: 1 week for the trial period,
1 week for testing and evaluation of tests before the expe-
riment, 1 week for testing and evaluation of tests after the
experiment. Before the experiment, the participants had
the opportunity to try protocol tests and get used to them.

The following anthropometric indicators were moni-
tored as part of the study: Body mass index (kg/m?),
waist size (cm). Anthropometric measurements of body
weight (using digital scales with an accuracy of 10 grams),
body height (using a wall-mounted stadiometer with an
accuracy of 0.5 cm), waist size (using a flexible meter with
an accuracy of 1 cm) were carried out in the laboratory. The
body mass index was calculated by dividing body weight by
the square of body height. Functional indicators were also
monitored: strength (squatting with a barbell, weighing
50 % of maximum capacity, number of times), agility (3x10 m
shuttle run, seconds), physical performance (Harvard step
test, points). Functional tests were conducted in the gym.
Before testing, a repeated maximum was determined when
performing a barbell squat. Then this indicator was divided in
two. The subjects were also trained in the correct technique
of performing shuttle running and were familiarized with
the protocol of the Harvard step test. The step height during
the step test is 43 cm [4].

The curriculum in the experimental group included
classes three times a week (Monday, Wednesday and
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Friday) from 5.30 pm to 7.00 pm for 3 months (12 weeks).
Each lesson was divided into 3 parts. In the preparatory
part of the workout, a warm-up was carried out, which
included 5 minutes of jogging, 5 minutes of general
exercises for the main muscle groups and 5 minutes of
dynamic stretching. After the warm-up, EG1 performed
aerobic training exercises, and EG2 performed strength
training exercises for 45 minutes. Each session ended with
breathing exercises and stretching for 10 minutes.

The EG1 program included, in the main part of the
training session, steady running at a heart rate in the range
from 70 to 80 % of the maximum (calculated using the
formula 0.7 x age). Step aerobics exercises, jumps, dance
complexes, general development exercises for the main
muscle groups performed by a continuous method were
also used. The pauses between exercises were filled with
walking on the spot. The heart rate was monitored using
heart rate monitors and had to remain at the stated level.
The workload increased starting from the 1st and 2nd weeks
of classes and stabilized over the remaining 10 weeks.

The EG2 program included performing exercises with
free weights and on simulators in the main part of the training
session. These are squats with a barbell or dumbbells,
bench press with your feet, lunges with dumbbells in your
hands, lunges with a barbell, bench press with your hands
lying on your back (from 70 % of the maximum). In the first
and second weeks, the load increased gradually, starting

Table 1 — Anthropometric data before the start of the experiment

with two sets of 10 times in each exercise. Then, over the
course of 10 weeks, the load stabilized at the level of 3 sets
of 10 times. There was a pause for 2-3 minutes between
the exercises and the sets. The technique of performing
strength exercises was supervised by a specialist.

Statistical processing of the received data included the
calculation of the average value in the group, the standard
deviation, and the quadratic deviation. The normality of
the distribution of independent variables was assessed by
the Shapiro-Wilk criterion. Based on the average values,
the reliability of the differences between the EG1 and
EG2 groups was calculated using the Student’s T-test. The
values in the range from 2.07 (a=0.05) to 2.8 (a=0.01)
were considered reliable, with the number of degrees of
freedom being 22.

The results of the research

An assessment of the anthropometric data of the
experimental participants at the beginning of the study
showed that most of the participants, according to the
Quetelet index, had a state of pre-obesity (overweight,
Index = 25-30), and some of the participants also had
grade 1 obesity (Index = 30-35). Fat deposits in the waist
area in women are considered excessive at values of more
than 90 cm. All participants in the experiment had this
value above 90 cm. There were no significant differences
in both indicators between the groups (Table 1).

Experimental group Ne 1 (n=12) Experimental group Ne 2 (n=12)
Indicators — — t p
X s m X s m
Body mass index 28.3 3.1 1 29.4 3.5 1.2 1.5 >0.05
Waist size (cm) 94.1 6.6 2.2 95.7 5.6 1.8 1.8 >0.05

Note *The differences are significant at t = 2.07 (a=0.05) — 2.8 (@=0.01); (df=22).

Prior to the start of the experiment, the participants
demonstrated below-average levels of physical perfor-
mance when performing the Harvard Heat Test. Most of the
participants in both groups scored a little more or less than
the lower limit of the average level. It can be said that the
averageresulttendstothelowestlevel (55.5and56.5 points,
the differences between the groups in the average values
are unreliable, p >0.05). The demonstration of leg muscle
strength when performing barbell squats weighing 50 % of
the maximum was also at a satisfactory level, however, the
average indicator tends to be unsatisfactory for this age

(6 and 6.5 times, the differences between the groups in the
average values are unreliable, p >0.05). The participants
in the experiment had a lower-than-average speed of
the shuttle run (10.8 and 10.9 seconds, the differences
between the groups in the average values are unreliable,
p >0.05). In general, the results in functional tests indicate
that being overweight affects the ability to effectively
perform basic movements. Participants in both groups
have low levels of leg strength, agility in cyclic locomotion,
and physical performance, which can undoubtedly lead to
injury and reduced movement quality (Table 2).

Table 2 — Results in functional tests before the start of the experiment

Experimental group Nel (n=12) Experimental group Ne2 (n=12)
Indicators — - t p
X s m X s m
Barbell Squat (number of times) 6 2 0.7 6.5 2.1 0.7 0.7 >0.05
3x10 m Shuttle run (s) 10.8 0.12 0.04 10.9 0.12 0.06 2.02 >0.05
Harvard Step Test (score) 55.5 2.5 0.8 56.5 2 0.7 1.8 >0.05

Note *The differences are significant at t = 2.07 (a=0.05) — 2.8 (@=0.01); (df=22).
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During the experiment, all participants followed
recommendations regarding the regularity of attendance
and the quality of exercise. Experts monitored the heart
rate during physical activity to ensure the safety of the
participants in the experiment. No injuries were recorded
during the experiment and during the control testing. In
addition, before the start of the experiment, no significant
differences were found between the groups in these tests.

After the experiment was completed, the participants
were retested as part of the study. The following changes
were recorded: the body mass index in experimental group

No. 1 decreased by 2 points, in group No. 2 there were also
positive changes and the indicator decreased by 1.5 points.
Thus, no significant differences were found between the
groups (t =1.7, p >0.05), however, all participants showed
a decrease in body weight and a desire for normal body
weight. Waist size indicators also decreased among the
representatives of both groups. Significant differences
were recorded (t =2.1, p <0.05). On average, in group Ne 1
working on the aerobic program, this indicator improved
by 4.9 cm, in group Ne 2 the average indicator decreased
by 2.8 cm (Table 3).

Table 3 — Anthropometric data after completion of the experiment

Experimental group Ne 1 (n=12) Experimental group Ne 2 (n=12)
Indicators — — t p
X s m X s m
Body mass index 26.3 2.9 1 27.9 3.0 1 1.7 >0.05
Waist size (cm) 89.2 6.0 2 92.6 4.3 1.4 2.1 <0.05

Note *The differences are significant at t = 2.07 (@=0.05) — 2.8 («=0.01); (df=22).

There have been significant changes in the results of
some functional tests. Thus, significant differences were
found between the groups in performing barbell squats
(t=3.1, p <0.01). In group 2, the squat score increased by 3
points, which is 2 times higher than in group 1. Significant
differences were also recorded when performing the

physical performance test (t =4.5, p <0.01). In group No. 1,
the indicator increased by 11.1 points, while in group
No. 2, there was an improvement of 4.3 points. When
evaluating the coordination of movements in cyclic
locomotion, improvements were found in both groups
without significant differences (t = 1.9, p >0.05) (Table 4).

Table 4 — Results in functional tests after completion of the experiment

Experimental group Nel (n=12) Experimental group Ne2 (n=12)
Indicators — — t p
X s m X s m
Barbell Squat (number of times) 7.5 2.1 0.7 9.5 1.8 0.6 3.1 <0.01
3x10 m Shuttle run (s) 9.9 0.3 0.1 9.6 0.4 0.13 1.9 >0.05
Harvard Step Test (score) 66.6 2.3 0.8 60.8 2.4 0.8 4.5 <0.01

Note *The differences are significant at t = 2.07 (@=0.05) — 2.8 («=0.01); (df=22).

Discussion

Despite the fact that regular physical exercise has a
proven effect on human health, in particular, it has a positive
effect on the health of overweight women, uncertainty
remains about the specificity of the effects. This study
examined the effect of different training programs (aerobic
and strength training) on body mass index, waist size, and
functional parameters (performing physical exercises for
strength, agility, and endurance) in menopausal women.

Physical activity for menopausal women is crucial for
health and reducing the effects of aging, in particular,
weight gain, which in turn affects the quality of life:
appearance, physical performance and the ability to fully
move [18; 36; 40]. Statistics show that women who have
entered menopause are more likely to be overweight,
and fat oxidation decreases when exercising [16; 35]. It
is also known that women who exercise regularly report
significantly fewer symptoms of menopause [14; 44].

Currently, there are no well-established training prog-
rams for overweight people. It is known that women aged
45-50 may have a number of contraindications, in particular,
while performing high-intensity physical exercises, cardiac
troponin levels may increase, indicating damage to the
heart muscle [23; 32; 38]. Also, previous studies have
shown that women before and after menopause may
have different effects of high-intensity physical activity
on body composition [8; 24; 25]. Experts note that high-
intensity short-term training for menopausal women has
a significant effect on cardiopulmonary ventilation, but
should not be used constantly [20].

Practice also shows that interval training can have
little effect on the body composition and body weight of
overweight women, even compared to people who do
not exercise. [5; 7; 22; 41]. Thus, menopausal women are
recommended to use moderate and low-intensity physical
activity as the most effective in the presence of excess body
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weight [6; 15; 17; 37]. Since menopausal women have
significant risks to the functioning of the cardiovascular
system, there was no high-intensity workload in both
programs in this study.

It is also noted the importance of monitoring the
heart rate when prescribing physical activity in meno-
pausal women in order to improve cerebrovascular out-
comes in the following years of life [30; 34]. The most
effective classes are three times a week and the duration
of the training course should be 8 weeks or more [12].
Thus, the proposed training programs are consistent with
the recommendations based on the results of previous
studies.

Both in the group with aerobic and vigorous physical
activity, most women showed positive dynamics in
assessing body mass index. Undoubtedly, any lifestyle
change in the form of additional energy expenditure can
lead to a decrease in body weight due to the resulting
calorie deficit. Due to the fact that there were no significant
differences between groups 1 and 2, we can recommend
both trainings as effective means for initial weight loss in
overweight patients. However, it is necessary to organize
a longer study to understand how much the dynamics
of weight loss will change with the use of aerobic and
strength training. Since weight loss occurs non-linearly
and there may be a stabilization of the results and even a
reverse effect in the form of weight gain, it is important to
take into account the duration of the intervention within
the experiment.

Waist size indicators are essential in assessing the risks
of a number of diseases, including type 2 diabetes, liver
disease, and impaired reproductive organ function. Since
menopausal women have an increased risk of weight
gain, one of the main markers is an increase in waist
size. The study showed that the use of regular aerobic
exercise significantly reduces waist size more effectively
in overweight women (p <0.05). This is consistent with
previous studies, according to which aerobic exercise
can involve cellular metabolic pathways and contribute
to a decrease in the lipid profile [27]. Nevertheless, the
question of the prospects of applying strength training
remains open, since there may be a less rapid, but more
lasting result for reducing body volume.

Large muscle groups are important consumers of
energy [31]. In this regard, increasing the strength of
the leg muscles is an important condition for reducing
body weight in the future. In both experimental groups,
a significant load was applied to the leg muscles. The
aerobic training group used steps, jumps, running, lunges,
squats without weights, but with a significant dosage.
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The strength training group used lunges and squats with
weights, but with pauses between sets and series of
exercises. Nevertheless, during the indicated period, the
most effective sets of exercises were in group Ne 2 with a
significant difference of p <0.01. In this regard, it can be
assumed that strength training, due to its specifics, may
further have a significant impact on the effectiveness of
calorie consumption during training sessions.

Along with the effectiveness of muscle contraction,
high-quality movement is one of the main conditions for
better energy expenditure during training sessions. It is
for this reason that people who start exercising spend
much fewer calories than experienced athletes [17]. The
experience of this study showed that both groups showed
positive dynamics in the dexterity test. This can largely be
explained by the significant number of general exercises
and the high variety of exercises offered. Thus, we can
recommend both types of training sessions in order to
improve the quality of movement for overweight women.

An increase in the level of physical performance
indicates a complex effect of the applied physical exertion
[6; 20]. The response of the cardiovascular system to
physical activity in overweight women was significantly
better in the group with aerobic exercise. In general, in
the long run, this can have a significant impact on the
willingness to perform higher-intensity physical exercises.
In this regard, it can be noted that aerobic exercises
optimize the use of oxygen by muscle fibers and create a
stronger foundation for further increasing the volume and
intensity of training sessions and corresponding progress.

Conclusions

1.Women aged 45-50 need regular physical exercise, as
physical activity can reduce the symptoms of menopause,
in particular, the presence of excess body weight.

2. Both strength and aerobic training, conducted for
12 weeks, 3 times a week for 90 minutes have a positive
effect on the physical condition of overweight women
aged 45-50: body weight decreases, waist size decreases,
strength, agility and performance indicators improve.

3. In order to increase physical performance and
reduce waist size in overweight women aged 45-50, it is
necessary to use moderate-intensity aerobic exercises 3
times a week for 90 minutes for 12 weeks or more. Under
equal conditions, low-intensity strength training 3 times a
week for 90 minutes for 12 weeks or more has a significant
effect on strength indicators in this category of people.

Conflict of interest. The authors state that there is no
conflict of interest.
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