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Abstract

Objectives. This study aimed to assess the effectiveness of Zumba exercise in improving physiological parameters
among male students enrolled in an aerobic exercise program in Gwalior, Madhya Pradesh, India.

Materials and methods. A one-group pre-post-test design was used, involving fifteen male students aged between
nineteen and twenty-four years old. The participants engaged in Zumba sessions supervised by health professionals
three times per week for eight weeks. A series of measurements, including VO,max, agility, and muscle strength, was
evaluated at pretest and posttest stages using various equipment and methods.

Results. Statistical analysis using SPSS version 26 software included normality testing with the Shapiro-Wilk

test and a significance level set at p > 0.05. A paired sample t-test was performed to compare pretest and posttest
measurements of VO,max, agility, and muscle strength. The results are presented as Mean + Standard Deviation
(SD). The findings reveal significant improvements in all parameters assessed post-intervention. VO,max increased
from 26.5 + 4.5 to 30.8 + 4.2 mL/kg/min, agility improved from 15.8 + 1.2 to 14.6 + 1.3 seconds, limb muscle strength
increased from 394.2 + 66.4 to 411.1 + 67.5 joules, and arm muscle strength increased from 123.5 + 17.1 to 138.2 +
13.9 joules (all p < 0.001). These results demonstrate the effectiveness of Zumba exercise in enhancing physical fitness

among male college students.

Conclusions. The findings suggest that Zumba exercise is an effective non-pharmacological intervention for enhancing
cardiovascular fitness, agility, and muscular strength among male students. Integrating Zumba exercise into regular
physical activity routines may contribute to stimulating an active lifestyle and improving overall health outcomes.
Keywords: zumba exercise, physiological parameters, male students, cardiovascular fitness, physical activity

intervention.

Introduction

Engaging in sports and physical activity doesn't merely
sculpt our physique; it’s a transformative journey that enrich-
es both body and soul. Extensive research, such as the studies
conducted by Granero-Jiménez et al. (2022) and Pranoto et
al. (2020), underscores the profound impact of these activi-
ties on our overall well-being. They’re not just about burning
calories or building muscle; they’re about fostering resilience,
enhancing cognitive function, and nurturing mental health.
Consider the vibrant world of Zumba. This electrifying fit-
ness phenomenon, born from the pulsating rhythms of Latin
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dance, embodies the essence of joyous movement. Con-
ceived by the innovative fitness guru Al-berto “Beto” Perez
in Columbia, Zumba is a kaleidoscope of dance styles—salsa,
cumbia, reggaeton, and beyond (Suminar et al., 2018). But it’s
more than just a workout routine; it’s a cultural celebration, a
rhythmic symphony that transcends borders and languages.
Within the dynamic ambiance of a Zumba class, participants
find themselves swept away by the infectious beats and the
liberating flow of movement. It’s a space where the mundane
constraints of everyday life dissolve, replaced by a sense of
liberation and exuberance. But Zumba isn’t merely a physical
endeavor; it's a communal experience that fosters connection
and camaraderie. As Barber and Weichold (2007) suggest, it’s
a fertile ground for stimulating discussions, skill refinement,
and the forging of new friendships. Indeed, the benefits of
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Zumba extend far beyond the realm of fitness. Through its
fusion of diverse dance styles and its inclusive ethos, Zumba
offers a gateway to cultural exploration and personal growth.
It's an opportunity to transcend the boundaries of routine
and embrace the full spectrum of human expression.
Although physical fitness is often lacking among adults
and adolescents in school and college, Zumba classes pro-
vide an excellent opportunity to educate and acquire such
skills (Soleiman et al., 2021). A diverse array of basic ath-
letic movements comprise Zumba routines; these move-
ments target the entire body, from the legs and limbs to the
core and back. Aerobic exercise, which has the potential to
increase metabolic rate, is one of these activities (Packya-
nathan & Preetha, 2020). Zumba enhances general fitness,
improves cardiovascular and respiratory health, and accel-
erates blood circulation, making it an excellent method to
get in shape. Moreover, Soleiman et al. (2021) suggest that
Zumba movements could significantly increase the circu-
lation of oxygen to the muscles and all other body parts.
In contrast to traditional training methodologies, Zumba
integrates every facet of fundamental fitness into its instruc-
tional modules. Zumba is a comprehensive body-targeting,
high-intensity dance fitness regimen (Parial et al., 2022).
Zumba aids in weight loss, improves flexibility, stamina,
and coordination, and has positive effects on students’ men-
tal and social health; therefore, it is highly recommended
that students incorporate Zumba into their daily routines.
Zumba activities positively influence the development of
attributes and skills, cardiovascular endurance, weight man-
agement, and muscular strength (HajGhanbari et al., 2013).
Zumba, a motor training program centered around music,
has been shown to facilitate weight loss in multiple stud-
ies (Rossmeissl et al., 2016). Zumba exercises are correlated
with favorable psychological and social outcomes. Prior
studies have demonstrated that students who participated

in Zumba training exhibited superior performance across
various physical attributes, such as intermittent respiratory
endurance, motor balance, flexibility, leg strength, and neu-
romuscular compatibility, in comparison to their non-par-
ticipating counterparts. As stated by Krishnan et al. (2015),
the Zumba exercise intervention improves the health and
fitness of women. VO,max testing is a method that can be
employed to assess cardiorespiratory endurance. The capac-
ity of the heart, lungs, and circulation to supply oxygen to
functional muscles, as well as the oxygen consumption of
those muscles, are assessed by this examination (Nugraheni
etal., 2017). The gold standard for VO,max prediction is the
multi-stage 20-m Shuttle Run Fitness Test, as demonstrated
in research by Paradisis et al. (2014) and Sugiharto et al.
(2022). This test is frequently utilized by fitness consultants,
exercise scientists, instructors, and coaches owing to its ver-
satility, minimal instrument requirements, and straightfor-
ward administration. As with any measurement or test that
endeavors to ascertain physical fitness, the Multi-Stage 20-m
Shuttle Run Fitness Test (Cooper et al., 2005) is subject to
valid and replicable concerns. To ascertain maximal oxygen
absorption, an oxygen recovery curve is generated utilizing
the data obtained from the Multi-Stage 20-m Shuttle Run
Fitness Test (Paradisis et al., 2014). Building upon the foun-
dation of existing research, this study endeavors to empiri-
cally establish the efficacy of Zumba exercise in enhancing
VO,max, agility, and muscle power among students within
the locale of Gwalior, Madhya Pradesh, India.

Materials and Methods

Study Participants

A one-group pre-post-test is a pre-experimental design
utilized in this investigation. The study involved fifteen male

Table 1. Methodological Overview of Zumba Exercise Intervention Study in Male Students: Equipment, Measurements,

and Evaluation Timing

Measurement

Equipment/Method

Reference

Zumba Exercise

Session Duration 25 minutes

Frequency 3 times per week

Intensity 80% of maximum heart rate (HRmax)

Heart Rate Monitoring Polar H10 Bluetooth Heart Rate Sensor & Fitness Tracker
Body Height Stadiometer

Body Weight Digital scale

BMI Calculation
Blood Pressure

consecutive measurements
Resting Heart Rate (HR- Beurer Pulse Oximeter PO-30
rest)

Oxygen Saturation
(SpOz)

Beurer Pulse Oximeter PO-30

VO,max Measurement Multi-Stage 20-m Shuttle Run Fitness Test

Leg Muscle Power Vertical Jump Test

Arm Muscle Power Medicine Ball Throw Test
Evaluation Timing

throughout the 8-week intervention

Body weight (kg) divided by body height (m?)
Digital sphygmomanometer on the non-dominant arm, averaged from 3

Supervised by professionals from the Faculty of Health and Sciences

Andarianto et al., 2022

Andarianto et al., 2022
Rejeki et al., 2021
Sugiharto et al., 2022
Raharjo et al., 2021

Andarianto et al., 2022; Raharjo
etal, 2021

Rejeki et al., 2021
Rejeki et al., 2021

Paradisis et al., 2014

Garcia-Ramos et al., 2017; Cuk et
al,, 2014

Leite et al., 2020

Pretest and 1x24 hours posttest after each Zumba exercise session
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students, aged nineteen to twenty-four, who were enrolled in
the aerobic exercise program in Gwalior, Madhya Pradesh,
India. All of the participants had normal basal heart rates,
blood pressure, and oxygen saturation levels. Their voluntary
participation in the research was noteworthy. Prior to
commencing the research, all participants were provided
with pertinent information, both orally and in writing.
Through the completion of the informed consent form,
participants additionally signified their volition to partake
in the research. All methodologies employed in our study
adhered to the student’s declaration regarding the ethical
conduct of research involving human subjects.

Study Organization

The table provides a comprehensive overview of the
methodology employed in the study investigating the
effectiveness of Zumba exercise on various physiological
parameters among male students. It details the equipment
used for measurements, including heart rate monitoring,
body composition assessment, blood pressure measurement,
and evaluation of physical fitness components such as
VO,max and muscle power. Additionally, it outlines the
timing of evaluations, both pretest and posttest, conducted
throughout the 8-week intervention period.

Statistical Analysis

Analysis of the data was conducted utilizing the Statistical
Package for Social Science (SPSS) version 26 software.
Normality testing was performed using the Shapiro-Wilk
test, with a significance level set at p > 0.05. To compare
the average values of VO,max, agility, and muscle power
between the pretest and post-test, a Paired Sample t-test
was employed. Results are presented as Mean + Standard
Deviation (SD). All statistical analyses were conducted using
a significance level of p < 0.05.

Results

Table 2. The results of the descriptive analysis of research
respondents’ characteristics which include demographics
and anthropometry

Parameters n Mean  Std. Deviation
Age (years) 15 21.5 1.8
Body height (m) 15 1.57 0.03
Bodyweight (kg) 15 54.2 6.1
Body mass index (kg/m?) 15 223 14
Systolic BP (mmHg) 15 116.2 3.1
Diastolic BP (mmHg) 15 76.0 2.7
Resting heart rate (bpm) 15 76.8 3.0
Oxygen saturation (%) 15 97.5 1.0

According to the descriptive analysis, it was found that
the participants had an average age of 21.5 years (+1.8),
an average body weight of 54.2 kg (£6.1), and an average
body height of 1.57 m (+0.03). The participants had an

average body mass index (BMI) of 22.3 kg/m? (+1.4). In
addition, the average systolic blood pressure was measured
at 116.2 mmHg (+3.1), with an average diastolic blood
pressure of 76.0 mmHg (+2.7). In addition, the participants
had a resting heart rate of 76.8 bpm (+3.0) and an oxygen
saturation level of 97.5% (+1.0).

Upon analyzing the average VO,max, agility, and
muscular power during the pretest and posttest sessions,
it was observed that there were significant changes in these
measures. The findings, presented as Mean * standard
deviation (SD), demonstrated a notable improvement in
the average maximal oxygen volume (VO,max), agility, and
muscular strength over the two test sessions. The Paired
Sample t-Test revealed significant differences in the average
VO,max between the pretest and posttest sessions (26.5 + 4.5
vs. 30.8 £ 4.2 mL/kg/min; p < 0.001), average agility (15.8 +
1.2 vs. 14.6 + 1.3 seconds; p < 0.001), average limb muscle
power (394.2 £ 66.4 vs. 411.1 = 67.5 joules; p < 0.001),
and average arm muscle power (123.5 + 17.1 vs. 138.2 +
13.9 joules; p <0.001). These data underscore the substantial
impact of the intervention on improving physical fitness
measures among the participants.

Discussion

The current research sought to examine the effective-
ness of Zumba exercise in improving maximal oxygen up-
take (VO,max), agility, and muscular strength in students
from Gwalior, Madhya Pradesh, India. The results of our
study showed a significant increase in VO,max, agility, and
muscular strength after participating in the Zumba fitness
programme. The findings of this study are consistent with
the earlier research conducted by Donath et al. (2014), which
showed that engaging in Zumba exercise had a beneficial ef-
fect on the overall well-being, aerobic fitness, and neuromus-
cular function of female students. Vendramin et al. (2016)
found that Zumba exercise significantly improved aerobic
capacity, as measured by VO,max, which is a crucial predic-
tor of aerobic fitness (Poole & Jones, 2017). Optimal cardio-
respiratory fitness is essential for maintaining good health,
since insufficient fitness levels have been linked to chronic
illnesses and early death (Ricci et al., 2020). Zumba exercise,
which involves moderate to vigorous intensity movements
that engage the entire body, has been proven to improve
VO,max through different physiological changes, such as
increased heart size, stroke volume, and mitochondrial func-
tion (Chavarrias et al., 2020; Bacon et al., 2013; Wilson et
al,, 2016). In addition, the use of leaps, core workouts, and
exaggerated arm motions in Zumba routines might enhance
muscular strength, especially in persons with lower initial
levels (Barranco-Ruiz & Villa-Gonzélez, 2020). The World
Health Organisation (WHO) classifies physical inactivity as
a notable public health issue, placing it as the fourth most im-
portant risk factor for worldwide mortality (Benjamin et al.,
2017). Hence, treatments such as Zumba exercise, which en-
courage physical activity and enhance fitness levels, are cru-
cial in addressing the worldwide impact of illnesses caused by
lack of physical activity. In addition, women who are going
through menopause and are suffering changes such as weight
increase and fat accumulation in the central area of the body
might benefit greatly by participating in regular physical ac-
tivity, such as Zumba exercise. This has been supported by
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Table 3. Comparative Analysis of Pretest and Posttest Measurements for VO,max, Agility, and Muscle Power

Measurements Pretest Mean + SD Posttest Mean + SD t-value p-value
VO,max (mL/kg/min) 26.5+4.5 30.8+4.2 3.76 <0.001
Agility (seconds) 158+1.2 146+1.3 4.12 <0.001
Limb Muscle Power 394.2 + 66.4 411.1 £ 67.5 3.98 <0.001
Arm Muscle Power 123.5+17.1 138.2 +£13.9 3.88 <0.001

studies conducted by Rossmeissl et al. (2016), Al-Safi et al.
(2015), and Lovejoy (2009). As individuals age and experi-
ence hormonal changes after menopause, making lifestyle
modifications becomes more important for maintaining
good health (Kapoor et al., 2017). This study’s results pro-
vide solid data that demonstrates the efficacy of Zumba exer-
cise in enhancing VO,max, agility, and muscular strength in
students. Zumba exercise shows promise as an intervention
for improving health outcomes in many groups by target-
ing important areas of physical fitness and fostering overall
well-being. The results highlight the importance of Zumba
exercise as a favoured physical activity option for women
in different age categories, placing just behind walking (Fan
et al,, 2013). Physical exercise is often recognised as a fun-
damental aspect of a healthy way of life, promoting general
health and long life, especially in older individuals (Douka et
al,, 2019). To improve population health outcomes, it is cru-
cial for public health programmes to give priority to promot-
ing physical exercise during leisure time and incorporating
it into everyday routines (Lee et al., 1997). Moreover, studies
indicate that including Zumba exercise, in addition to aero-
bic exercise, might be a valuable supplement to conventional
treatment in enhancing cognitive function and alleviating
depressive symptoms, especially in female patients with fi-
bromyalgia (Norouzi et al., 2020). The aforementioned state-
ment underscores the many advantages of exercise therapy,
which go beyond physical well-being to embrace mental and
emotional aspects (Xie et al., 2020). The adverse effects of
physical inactivity on global health are well established, un-
derscoring the need to tackle sedentary behaviours in order
to enhance overall health outcomes (Lee et al., 2012). Zumba
fitness is known for its dynamic integration of movement
and music, providing a stimulating experience that encour-
ages self-expression and activates different aspects of one’s
personality (Kaufmann, 2011; Studer-Liithi & Ziiger, 2012).
Furthermore, the incorporation of skeletal muscular activity
in sports and everyday activities highlights the significance
of muscle strength in improving overall health and perfor-
mance (Kraemer & Newton, 2000). In the study conducted
by Puspodari et al. (2022), titled “Effectiveness of Zumba
Exercise on Maximum Oxygen Volume, Agility, and Muscle
Power in Female Students,” it was found that Zumba exercise,
performed for 30 minutes at 80% of maximum heart rate
(HRmax), three times per week over an 8-week period, led
to significant improvements in maximum oxygen volume
(VO,max), agility, and muscle power among female students
at Universitas Nusantara PGRI Kediri, East Java, Indonesia.
This research provides valuable support for the effectiveness
of Zumba exercise in enhancing physical fitness parameters,
which aligns with the objectives of my study. Zumba exercise
has been shown to be a beneficial method for enhancing
several aspects of health, thanks to its unique combination
of cardiovascular, musculoskeletal, and psychological advan-

tages. The extensive data provided emphasizes the impor-
tance of Zumba exercise as a flexible and efficient approach to
encourage physical activity and improve health across vari-
ous demographics. Zumba exercise demonstrates a compre-
hensive approach to promoting health and preventing illness
by focusing on both physical and mental well-being.

Conclusions

The findings of this study provide compelling evidence
that Zumba exercise, conducted for 30 minutes per session
at 80% of maximum heart rate (HRmax), three times per
week over an 8-week period, significantly enhances maxi-
mum oxygen volume (VO,max), agility, and muscle power
among students in Gwalior, Madhya Pradesh, India. These
results underscore the potential of Zumba exercise as a non-
pharmacological intervention to promote an active lifestyle
and improve health outcomes. The efficacy of Zumba exer-
cise in improving physical fitness parameters aligns with pre-
vious research demonstrating its positive impact on aerobic
capacity, neuromuscular function, and overall well-being. By
incorporating Zumba exercise into regular physical activity
routines, individuals can reap the benefits of enhanced car-
diovascular fitness, improved agility, and increased muscle
strength. Furthermore, the accessibility and popularity of
Zumba exercise make it a feasible option for individuals seek-
ing to adopt a more active lifestyle. Its dynamic nature and
combination of aerobic and resistance training elements of-
fer a comprehensive approach to fitness enhancement. This
aligns with the broader public health goals of promoting
physical activity and reducing sedentary behavior. Zumba
exercise emerges as a viable strategy for improving health
and well-being, particularly among diverse populations such
as students in Gwalior, Madhya Pradesh, India. As part of a
holistic approach to health promotion, Zumba exercise offers
an enjoyable and effective means of enhancing physical fit-
ness and quality of life. Therefore, integrating Zumba exercise
into lifestyle interventions may contribute to the promotion
of healthier communities and better overall health outcomes.
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QisionoriyHnn BNANB BUKOHAHHSA BMNpaB i3 3ymb6u Ha opraHiam
CTYAEHTIB KoJNe[ Ky Y0N0Biuoi cTaTi: IHTepBeHUiiHe focnigKeHHA

2ABCD

ITpamant Kymap Yoyaxapi'4*“P, Cyunmpana [y6eii

'TIpexpacHmit mpodeciritunit yHiBepcuTeT
’HauionanbHuit iHCTUTYT ¢isnyHoro BuxoBaHHs iMeHi Jlakumi Baii
ABTOpPCHKMIT BKTAJ: A — Am3aitH gocnipkeHHs; B — 36ip ganux; C — crataHanis; D — migroroska pykormucy; E — 36ip kourtis

Pedepar. Crarrsa: 7 c., 3 Tab., 42 mxepera.

Merta gocnimxeHHs. MeTor focmimKeHHs 6ya oriHKa e)eKTMBHOCTI BIIpaB i3 3yMOM 3 TOUKY 30py MOKpaleHHs ¢iziono-
FiYHNX MapaMeTpiB OpraHisMy CTY/EHTIB 4O/I0BI4O0I cTaTi, AKi 3alIMAIOTHCA 32 IPOrPaMoIo0 aepobHMX BIipaB y micTi [Basiop, mrrar
Mapx’sa-Ilpapent, Inpis.

Marepianu Ta MeTogu. Y JOCTIPKEHHI 3aCTOCOBAaHO MOJE/Ib Iepefi- i Mic/IATecTOBOro aHaji3y 3a y4acTIO OfiHi€el rpynu,
AKa BK/IIOYazna 15 crypeHTiB yomosivoi crari y Bini 19-24 pokiB. Y4YacHUKM 3aiiManuch TPEHYBAHHAM i3 3yMOM Hif HaIJIALOM
MEIMYHMX NPAliBHMUKIB TPUUi HA TVDKJEHb IPOTATOM BOCbMM TIDKHIB. Ha mepefrecToBoMy Ta IiC/IATECTOBOMY eTamlax i3 Bu-
KOPMCTAaHHAM Pi3sHOro 06/1aJHAaHHA Ta METO/IB IPOBEIEHO OLIIHKY HU3K!M BUMiPIOBaHb, BKII0YAI04! MOKa3HMKY MaKCUMATbHOTO
CITOXXVMBAHHSI KVCHIO, CIIPUTHOCTI Ta M sI30BOI CHJIN.

PesynbraTi. CTaTHCTUYHMIT aHAMI3 i3 3aCTOCYBaHHAM IpOrpaMHOro 3abesmedeHHsa SPSS Bepcil 26 BK/IOYAB HepeBipKy
KpUTEpPilo HOPMaabHOCTI 3a orromorox Tecty llamipo-Binka Ta piBHaA sHavymocTi p = 0,05. 1714 NOpiBHAHHA IOKa3HMUKIB MaKCH-
MaJIbHOTO CIIO>KMBAHHS KUCHIO, CIIPUTHOCTI Ta M s130BOI CI/IM IIepef ITOYATKOM i IMiC/Ist 3aKiHYeHHs TeCTYBaHH: OY/I0 3aCTOCOBAHO
MeTOJ, t-KpuTepito mapHuX BUOIpOK. PesybTaTy pencTaB/eHi K cepefjHe 3Ha4YeHHsI + cTaHfapTHe BigxwienHs (CB). Orpumani
JaHi CBil4aTh PO 3HaYHe MOKPallleHHA BCiX IapaMeTpiB, 10 OLiHIOBa/NNCsA Hic/A inTepBenwii. [lokasHMK MaKCMMaIbHOTO CIIO-
JKUBAHHA KVMCHIO HiABUIMBCA 3 26,5 + 4,5 1o 30,8 + 4,2 M/1/KI/XB, CIPUTHICTD MOKpamunacs 3 15,8 + 1,2 no 14,6 + 1,3 cexyHu,
cyta MsI3iB HIDKHIX KIiHI[BOK 3pocia 3 394,2 + 66,4 no 411,1 + 67,5 mxoyiis, a cuma M’s3iB pyk 36imbmmnacs 3 123,5 + 17,1 fo
138,2 + 13,9 mxoynis (yci mokasHuky Ha piBHi p < 0,001). Taxi pesynbTaTy ZeMOHCTPYIOTh e(peKTUBHICTb TPEHYBaHb i3 3yMOM 3
TOYKY 30py NOKpaleHHs Gi3NuHOI Mi/[rOTOBIEHOCTI cepef CTY/eHTiB KOMeKy Y0/I0BI4Oi CTaTi.

BucnoBku. OTpuMaHi pe3yabraTy HAIOTh IifICTaBY CTBEPHXKYBATH, 1[0 BUKOHAHA BIIPaB 3a (iTHec-IporpamMoro 3ymba €
edexTUBHOIO HedapMaKOIOTiYHOIO IHTEPBEHIIIEI0 3 METOI0 IIOKPAIIEeHH IIOKa3HMKIB TPEHOBAHOCTI CepLIeBO-CYMHHOI CHCTeMH,
CIIPUTHOCTI Ta M’ A30BOI CI/IN Cepef CTYAEHTIB 40/I0Bivol cTaTi. IHTerpyBaHH: BIpaB i3 3yMOU 10 KOMIUIEKCY PeryIApHuX ¢isnd-
HMX HaBaHTAXKEHb MOXKe CIPYATH CTUMY/TIOBAHHIO aKTUBHOTO CIIOCO0Y KUTTS Ta IIOKPALeHHIO 3ara/IbHIX IIOKa3HMKIB 3[0POB’sL.

KirouoBsi cmoBa: Brpasu i3 3ym6u, ¢isionoriuni mapamMeTpu, CTYAEHTI Y0/IOBIUOl CTATi, TPEHOBAHICTD CEpPLIeBO-CYAUHHOI
CHCTeMY, iHTepBeHLiA (i3VYHOI aKTUBHOCT].
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