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Abstract

Background. The novelty of this study is a combination of strength and aerobic exercise, thereby enhancing the
benefits of improving body composition. Aerobic exercise is effective for burning calories, which helps to lose fat,
while strength exercise facilitates maintaining and building muscle mass.

Objectives. This study aimed to demonstrate that a combination of strength-aerobic exercise can significantly

improve the body composition of obese women.

Materials and methods. This study was an experimental randomized controlled trial (RCT) involving 20 participants
consisting of obese women who were given the intervention for eight weeks with a frequency of 4x/week. The

data collected included a body composition, measured using the TANITA Body Composition Analyzer DC-360
(TANITA Corporation, Inc., IL 60005, USA). The data analysis techniques used were the paired sample t-test, with

a significance level of 95 %.

Results. The results obtained indicate that this combined exercise program significantly reduces body weight, body
mass index (BMI), fat mass, and body fat percentage (p < 0.05). In addition, the program also significantly increases

fat-free mass and muscle mass (p < 0.05).

Conclusions. The findings showed that a combination of aerobic exercise and endurance led to substantial
improvements in body composition in obese women. These results confirm previous studies and provide scientific
evidence for including a combination exercise program as part of an obesity management strategy.

Keywords: combined exercise, body composition, healthy lifestyle, obese women.

Introduction

Obesity in women is a growing global health problem.
According to a report from the World Health Organization
(WHO), in 2020, about 15% of adult women worldwide
were obese (BMI >30) (Li & Chen, 2021). Women who are
obese have up to 10 times higher risk of developing diabetes
compared to women with normal weight. Obesity in women
is not only related to appearance but also poses a significant
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danger to physical and mental health (Bakaloudi et al,,
2020). The increasing rate of obesity worldwide highlights
the urgent need for effective interventions, such as physical
activity, a good diet, and psychological support, to mitigate
the negative effects (Wang et al., 2022).

Body composition, which shows the ratio of body fat to
lean mass (such as muscle, bone, water, and other tissues),
is an important indicator of an individual’s health (Rejeki
et al., 2023). Improving body composition means reducing
excess body fat and increasing or maintaining muscle mass,
both of which provide significant benefits for physical and
mental health (Pekas et al., 2020). Amid rising global obesity
rates, especially among women, the development of effective
strategies to improve body composition is becoming
increasingly important (Mpampoulis et al., 2024).
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Aerobic exercise, consisting of sustained moderate
to high-intensity activities such as running, cycling, or
swimming, offers various benefits to the body (Ashadi et al.,
2024). Aerobic exercise can enhance calorie burning, which
contributes to weight loss, and improve cardiovascular
capacity by increasing the heart and lungs’ efficiency in
delivering oxygen to muscles, supporting heart health
(Jones et al., 2020). This exercise modality is also effective
in reducing body fat percentage, including visceral fat,
which is strongly associated with metabolic disease risks.
Additionally, aerobic exercise improves insulin sensitivity
and regulates stress hormones such as cortisol, reducing
fat accumulation (Youssef et al., 2022). However, aerobic
exercise alone has limitations—it does not significantly
increase muscle mass, a critical factor in boosting basal
metabolism (Kysel et al., 2023). Weight loss due to aerobic
exercise without incorporating strength training may risk
muscle mass loss (Zhang et al., 2023).

Strength exercises, such as weightlifting or bodyweight
training, aim to strengthen and increase muscle mass
(Valenzuela et al., 2021). These exercises enhance muscle
mass and basal metabolic rate, allowing for higher calorie
expenditure even at rest through the excess post-exercise
oxygen consumption (EPOC) effect (Versic et al., 2021).
Strength training also improves posture and physical
function by strengthening supporting muscles that help
preventinjury (Atakan etal., 2021). Furthermore, itimproves
glucose regulation by increasing insulin sensitivity, as muscle
mass serves as the primary reservoir for glucose storage
(Domingues et al., 2024). Despite these benefits, strength
training burns fewer calories during exercise compared
to aerobic activities and is less effective in improving
cardiovascular health (Oh & Lee, 2023).

Given the complementary benefits of aerobic and
strength exercises, integrating these modalities has
emerged as a highly effective approach for improving
body composition. Aerobic exercise facilitates fat loss by
increasing calorie burn, while strength training preserves
and builds muscle mass, ensuring weight loss comes from
fat rather than lean tissue (Jamka et al., 2021). Strength
training further enhances basal metabolism, allowing for
sustained calorie burning even after an aerobic session (Park
etal., 2020). The combined approach is not only effective for
heart health but also strengthens the body for daily physical
activities (Pippi et al., 2022).

This integrated method has a superior long-term effect,
enabling more sustainable weight loss compared to relying on
a single exercise type. Studies that focus solely on one type of
exercise often overlook the synergistic benefits of combining
both aerobic and strength exercises, which have been proven
to be more effective in improving overall body composition
(Manojlovi¢ et al., 2021). Therefore, a dual approach should
be emphasized in fitness strategies, especially for populations
with obesity, such as women (Coelho-Junior et al., 2020).

The aim of this study is to demonstrate that the
combination of aerobic and strength exercise can
significantly improve the body composition of obese women.
This research offers an important contribution to the global
community by presenting a practical, evidence-based
approach to managing obesity. Furthermore, the findings
underscore the importance of incorporating both aerobic
and strength training into exercise programs, benefiting not

only individuals but also contributing to public health efforts
worldwide.

Materials and Methods

Study Design

This study was an experimental randomized controlled
trial (RCT). The purpose of this study was to compare com-
bination of strength and aerobic exercise in the experimental
group that received the intervention and the control group
that did not receive the intervention. A total of 20 people
were divided into two groups: a control group (Control) con-
sisting of 10 people without intervention and 10 other partic-
ipants who were given combination of strength and aerobic
exercise interventions (Exercise). The study began by dis-
seminating information about open recruitment for research
samples through social media. The sample was selected based
on predetermined criteria, namely: young adult women aged
20-30 years, inactive in exercise, with a BMI above 28 kg/m?,
and willing to participate in an exercise program for 8 weeks.
The training was carried out on a scheduled basis with the
guidance of the research team and instructors every Monday,
Tuesday, Wednesday, Thursday, and Saturday. Details of the
training program are presented in Table 1.

Data Collection Techniques

Body fat measurements will be carried out using TANI-
TA Body Composition Analyzer DC-360 (TANITA Corpo-
ration, Inc., IL 60005, USA) twice, before and one day after
the four-week intervention period. The height of the subjects
will be measured using a portable stadiometer Seca 213 (Seca
213, Hammer Steindamm 3-25 22089, Hamburg Germany).

Data Analysis Techniques

The data analysis in this study will used Shapiro-Wilk
to test normality. The paired sample t-test was applied to
evaluate the differences in each group, while the independent
sample t-test was to analyze the differences between groups.
The applied significance level was a 95%, and the data will be
presented as an mean * standard deviation (SDs). Effect size
was assessed using Cohen’s D analysis.

Results

Theresultsoftheanalysis of participant characteristicsare
presented in Table 2. Table 2 shows no significant differences
in age, body mass index, body composition, resting heart
rate, and blood pressure, and oxygen saturation observed
all analysis results show p > 0.05 (Table 2). Meanwhile, the
results of body composition assessments between pre and
post exercise are presented in Figure 1.

Based on Figure 1, it shows that there are significant dif-
ferences between baseline (pre) and weeks 8 (post) in weight
(p = 0.001; ES = 1.337), BMI (p = 0.001; ES = 0.651), PBF
(p = 0.001; ES = 0.896), FM (p = 0.001; ES = 0.423), FFM
(p = 0.001; ES = 0.524), and MM (p = 0.001; ES = 0.494)
in the exercise group. Meanwhile, in the control group no
significant differences were observed (p > 0.05). The results
of the analysis of differences between groups are presented
in Table 3.
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Table 1. The training program of strength aerobic combined exercise

Weeks

Strength-aerobic combined exercise group

Control group

Week - 1

Moderate-intensity continuous training

The intensity was done at 60 % of maximum heart rate for 30 minutes

Total body strength training

The intensity was done at 60 % of 1 repetition maximum (1RM) with a 4 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 2

Moderate-intensity continuous training

The intensity was done at 60 % of maximum heart rate for 30 minutes

Total body strength training

The intensity was done at 60 % of 1 repetition maximum (1RM) with a 4 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 3

Moderate-intensity continuous training

The intensity was done at 65 % of maximum heart rate for 30 minutes

Total body strength training

The intensity was done at 65 % of 1 repetition maximum (1RM) with a 4 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 4

Moderate-intensity continuous training

The intensity was done at 65 % of maximum heart rate for 30 minutes

Total body strength training

The intensity was done at 65 % of 1 repetition maximum (1RM) with a 5 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 5

Moderate-intensity continuous training

The intensity was done at 65 % of maximum heart rate for 35 minutes

Total body strength training

The intensity was done at 65 % of 1 repetition maximum (1RM) with a 5 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 6

Moderate-intensity continuous training

The intensity was done at 65 % of maximum heart rate for 35 minutes

Total body strength training

The intensity was done at 65 % of 1 repetition maximum (1RM) with a 5 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 7

Moderate-intensity continuous training

The intensity was done at 70 % of maximum heart rate for 35 minutes

Total body strength training

The intensity was done at 70 % of 1 repetition maximum (1RM) with a 5 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention

Week - 8

Moderate-intensity continuous training

The intensity was done at 70 % of maximum heart rate for 40 minutes

Total body strength training

The intensity was done at 70 % of 1 repetition maximum (1RM) with a 6 sets
of 12-15 repetitions

Warming up and cooling down are each done for 5 minutes at an intensity of
50 % HRmax.

Without exercise intervention
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Table 2. Baseline characteristics of study participants

Variable Control Exercise p-value
(n = 10) (n = 10) Independent sample t-test
Age (years) 2330 + 1.34 2320+ 1.48 0.876
Resting heart rate (beats/min) 74.20 £ 4.35 75.55 +7.61 0.632
Systolic blood pressure (mmHg) 115.06 + 3.43 116.05 + 2.89 0.494
Diastolic blood pressure (mmHg) 75.20 +2.87 75.05 + 4.38 0.929
Oxygen saturation (%) 99.00 + 0.82 99.10 + 0.88 0.795
Height (m) 1.56 £ 0.05 1.55 £ 0.04 0.756
Weight (kg) 74.46 + 6.79 74.05 £ 7.03 0.896
Body mass index (kg/m?) 30.43 +1.39 30.54 +2.26 0.891
Percentage of body fat (%) 34.70 + 3.11 34.79 + 1.91 0.939
Fat mass (kg) 26.45 £5.21 25.15 £ 3.82 0.533
Free fat mass (kg) 35.43 +5.96 33.89 +3.12 0.479
Muscle mass (kg) 25.93 +2.05 24.71 £ 2.45 0.243
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Fig. 1. Assessment of weight, body mass index (BMI), percentage of body fat (PBF), fat mass (FM), fat-
free mass (FFM), and muscle mass (MM) baseline (pre) and weeks 8 (post) in each group. The data was
presented as mean * standard deviation (SDs). *Significantly different from pre in exercise group p < 0.001.

ES: Effect size. p-value was obtained by paired sample t-test
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Table 3. Assessment of weight, BMI, PBE, FM, FFM, and MM baseline (pre) and weeks 8 (post) between groups

Control

Exercise

Variable (n = 10) (n = 10) p-value Effect size
Post-Weight (kg) 7498 +7.15 70.55 + 6.86 0.175 0.632
Post-BMI (kg/m2) 30.64 £ 1.59 29.09 £ 2.19 0.089 0.804
Post-PBF (%) 34.97 +3.55 33.14 +1.77 0.163 0.651
Post-FM (kg) 26.67 +5.52 23.95 +3.64 0.211 0.581
Post-FFM (kg) 35.15+5.52 35.59+3.34 0.832 0.096
Post-MM (kg) 25.76 + 1.99 25.94 +2.52 0.861 0.079
A-Weight (kg) 0.52+1.44 -3.50 £ 0.48° 0.000 3.732
A-BMI (kg/m?) 0.21 £ 0.59 -1.45 +0.21* 0.000 3.727
A-PBF (%) 0.27 £ 0.67 -1.65 £ 0.26° 0.000 3.767
A-FM (kg) 0.22 £0.52 -1.19 + 0.24° 0.000 3.513
A-FFM (kg) -0.28 £0.71 1.69 + 0.32° 0.000 3.623
A-MM (kg) -0.17 £ 0.51 1.23£0.18* 0.000 3.634

The data was presented as mean + standard deviation (SDs). *Significantly different from control group p < 0.001. p-value was obtained

by paired sample t-test

Discussion

The study demonstrated the significant impact of
combined strength and aerobic exercise on body composition
in obese women. The results indicate that this combined
exercise program significantly reduces body weight, body
mass index (BMI), fat mass, and body fat percentage while
increasing muscle mass and fat-free mass (FFM). These
findings underline the effectiveness of combination exercise
programs in achieving a healthier body composition.

The results align with and extend prior research on the
effects of combined aerobic and strength exercises on body
composition. For instance, Oh and Lee (2023) found that an
8-week combined exercise program significantly reduced
body fat percentage, triglyceride levels, and leptin levels in
middle-aged women with obesity. They also observed that
moderate-intensity aerobic exercise during combination
training yielded slightly better outcomes for lipid profiles
than vigorous-intensity aerobic exercise. Similarly, Cicek
and Singin (2023) showed that 10 weeks of either aerobic or
strength exercise significantly improved BMI, fat mass, and
quality of life (QoL) sub-dimensions such as physical and
psychological health. These findings reinforce the results
of the present study, emphasizing the holistic benefits of
combined exercise programs, particularly their ability to
enhance body composition and overall well-being.

Aerobic and strength exercises, especially when
combined, havelongbeenrecognizedaseffectivestrategies for
addressing obesity (Pojednic et al., 2022). The dual approach
is superior to performing either exercise alone in reducing fat
mass (Jamka et al., 2021). The primary mechanism involves
increased energy expenditure and metabolic efficiency, with
aerobic exercise directly contributing to calorie burning and
strength training promoting muscle mass maintenance or
growth (Makiel et al., 2023). Notably, an increase in FFM,
as observed in this study, is associated with a higher basal
metabolic rate, which facilitates more effective weight
management (Ahn & Kim, 2022).

This study’s findings are consistent with evidence that
adding strength training to an aerobic exercise program
enhances fat reduction and increases FEM. Strength training
stimulates muscle protein synthesis, which aids in improving
body composition by increasing muscle mass and reducing
fat (Despeghel et al., 2021). Furthermore, the decrease in fat
mass observed in this study aligns with metabolic adaptations
supported by hormones such as leptin and adiponectin,
which are influenced by consistent physical activity (Garcia-
Roca et al,, 2024). The increase in FFM observed in this
study highlights the role of strength training in promoting
muscle growth, contributing to improved metabolic health
and overall physical strength.

Combination exercises impact body composition
through multiple mechanisms. Aerobic exercise increases
fat oxidation and insulin sensitivity, which reduces fat
accumulation, while strength training enhances muscle
hypertrophy and metabolic activity (Lee et al., 2024).
These complementary effects underscore the importance of
combining aerobic and strength exercises to achieve optimal
results. This approach not only reduces fat mass but also
increases FFM, which has profound implications for long-
term metabolic health and physical functionality.

The results have important implications for obesity
management, particularly in women. Considering that
obesity in women is often linked to hormonal and metabolic
changes, combined exercise programs provide an effective
strategy for achieving weight loss and improving overall
health (Masouleh et al., 2021; Tan et al., 2023). To maximize
benefits, the duration, intensity, and frequency of exercise
programs must be tailored to individual conditions
(Biatkowski et al., 2024). For instance, Bagheri et al. (2023)
recommend exercising three times per week for 60 minutes
per session over 12 weeks to achieve significant results. This
regimen aligns with the current study’s findings, which
support moderate-intensity aerobic exercise combined with
strength training targeting major muscle groups for optimal
outcomes (Bakaloudi et al., 2020; Oh & Lee, 2023).
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However, this study has certain limitations. The sample
sizewasrelatively smalland included only youngadult women
with sedentary lifestyles, limiting the generalizability of the
findings. Previous research suggests that older women and
other demographic groups may exhibit different responses
to combination exercise programs due to variations in
hormonal, metabolic, and lifestyle factors (Méndez-
Hernandez et al., 2022). Additionally, the short duration
of the intervention may not capture the long-term effects
of combined exercise programs. Future research should
explore the sustainability of benefits over extended periods
and assess the effects of different exercise intensities and
frequencies to refine individualized exercise prescriptions
(Garcia-Roca et al., 2024).

Studies on the combination of aerobic and strength exer-
cise are essential as a preventive measure against global obe-
sity. They offer practical, scalable solutions with broad health
benefits, including improved metabolic health, enhanced
physical strength, and better quality of life. Furthermore,
the integration of these findings into public health policies
could contribute to addressing the global obesity epidemic.
Future research should also consider including quality-of-
life assessments and additional health metrics to capture the
comprehensive benefits of combined exercise programs.

Conclusion

The study highlighted that combining aerobic and
strength exercises effectively enhances body composition
in obese women. These findings support earlier studies and
offer scientific backing for including combination exercise
programs in strategies for managing obesity. Therefore, the
development of programs tailored to individual needs is
essential to improve the success of interventions and long-
term health.
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3’acyBaHHA epEeKTUBHOCTI NOEAHAHHA CUJIOBUX Ta aepobBHMX
BMpas WoA0 NOKpaLeHHA KoMno3uuii Tina y XiHok

3 OXKMPIHHAM: PaHaOMI3OBaHe KOHTPOJIbOBaHe AOCNiA)KeHHA
bxekri JTectapi'*®PE, Ani IIpanoTo'®*“P, Aryc Xapisnro'4*?, Tana ®@ipcra Mocika??,

Ixirix Ciantopo'®®, Jlaitni Mira Angpiana'®®, Peitmonp IBano ABanpi'A®P,
Ileppi Aipic 3aminnax'®?, Esa Peppita FOxant't?

Mep>xaBuuit yHiBepcuteT Cypabas
*YuiBepcureT TaHmXKyHTITypa

ABTOpCBHKNMIT BKIAM: A — FU3aiiH KOCTiIKeHHsT; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarts: 6 c., 2 Tab1., 2 puc., 22 KeperL.

Icropia nuranHa. HaykoBa HOBMSHA I[bOTO JOCTIMKEHH IIOJIATAa€ Y BUBYCHH]I IIO€[HAHHS CHIOBMX Ta aepOOHMX BIIPaB,
3aCTOCYBAHHS SIKMX ITOCUIIOE TIO3UTMBHIIL BIVIMB Ha MOJIIIIEHHs] KOMIIOHEHTHOTO CKIafly Tila. BUKOHaHHS aepoOHMX BIIpaB €
edeKTUBHNM 3 TOYKM 30pY CIA/TIOBAHH: Ka/IOPili, 10 OIIOMArae o306y Tucs XIPOBKX BifJK/IalleHb, TOI K CMIOB] BIIPaBY CIIPHK-
SI0Th MIATPUMII Ta HAPOLIYBAHHIO M 130BOI MaCI.

Mera gocmimkeHHs. Lle ocmikeHHs MaIo Ha MeTi IPOJIEMOHCTPYBATH, L0 IIOENHAHHS CHIOBYX Ta aePOOHNX BIIPAB MOXe
CYTTEBO MOKPALIUTY KOMIIO3MIIIIO Ti/la )KiHOK 3 O>KMPiHHAM.

Marepianu Ta metomu. [TpoBeneHO excliepyMeHTaIbHEe paHOMi30oBaHe KOHTponboBaHe gocnimxenHsa (PK]II) sa yugactio 20
JKIHOK 3 OXKVMPIHHAM, SKi IPOXOAW/IN iHTepBEHLIiI0 IPOTATOM BOCBMU TYDKHIB i3 4aCTOTOI0 4 pa3y Ha TVOKAEHb. 306ip JaHUX BKITIO-
4yaB BU3HAYEHHs CKJIaJy Ti/a 3a formoMororo aHajisatopa ckmapy tima TANITA DC-360 (TANITA Corporation, Inc., IL 60005,
CIIIA). MeTonyu aHasisy fJaHMX Mepen6aday 3aCTOCYBaHHA t-KpUTepilo /1 MapHUX BUOIpoK 3 piBHeM 3Ha4yLocTi 95%.

Pesynprarn. OTpuMaHi pe3ynbTaTyi BKasylTh Ha 3Ha4YHe 3HVDKEHHS Macyl Tima, iHfgekcy macu tima (IMT), sxnpoBoi macu ta
BifICOTKOBOTO BMICTy >Kupy B opraHismi (p < 0,05) 3aBsKy 3aCTOCYBaHHIO KOMOiHOBaHOI mporpamu TpeHyBaHb (p < 0,05). Kpim
TOTO, 3aCTOCYBAHHsI 3a3HA4YEHOI IIporpamu 3abesredye JOCTOBIpHE Mi/{BUIIEHH IIOKAa3HIKIB 0e3>KMpPOBOI Macy Ta M s30BOI Macu
(p < 0,05).

BucHoBKuM. PesynbraTyt ZOCH/PKEHHs TIOKa3asl, 0 MOEFHAHHS aepOOHMX BIIPaB i BUTPUBAIOCTI IPU3BOAUTD O CYTTE-
BOTO IOJIIIIEHHA KOMIIO3MIIi Tijla y )KiHOK 3 OKMpiHHAM. BKasaHi pe3y/nbTaTi NiiTBEPIPKYIOTh AaHi MONEPeHIX TOCTi/IKeHb i
HaJal0Th HayKOBI JOKa3M IJOfj0 BKJIIOYEHHA KOMOiHOBaHOI IpOrpaMyl TpeHyBaHb AK YaCTUHY CTPaTeril 60pOoThOM 3 OKUPIHHAM.

KnrouoBi croBa: kom6iHoBaHi QisnyHi BIIpaBy, KOMIIO3UIIiA Ti/Ia, 3J0POBUIL CIIOCIO XXUTTS, KIHKM 3 OKMPIHHAM.
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