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Abstract

The study purpose was to compare high impact aerobic dance exercise versus Zumba to increase Maximum Oxygen

Volume (VO,max) in adolescent women.

Materials and methods. This research is quasi-experimental with a two-group pretest-posttest design research
design. A total of 30 adolescent women from the Student Activity Unit (UKM) aerobic gymnastics at Universitas
Nusantara PGRI Kediri, aged 18-24 years, body mass index (BMI) 18.5-24.9 kg/m? normal blood pressure
participated in the study. Respondents were randomly divided into two groups, namely ZADE (n = 15, Zumba

aerobic dance exercise) and HADE (n = 15, High impact aerobic dance exercise). HADE and ZADE were conducted
for 30 minutes/session, with an intensity of > 85% HRmax, as often as 3 times/week, and both types of training were
performed for 8 weeks. Measurements of VO,max, oxygen saturation (SpO,), and heart rate at rest (HRrest) were pre-
test and 1x24 hours post-test after 8 weeks of training intervention. Statistical analysis used Paired Sample t-Test with

a significance level of 5%.

Results. Paired Sample T-Test results showed significant differences in average VO,max, SpO,, HRrest between

pretest vs. posttest in both groups (p < 0.001).

Conclusions. Based on the study results, we have concluded that both HADE and ZADE increase VO,max, SpO,
and decrease HRrest. But HADE is more effective in increasing VO,max, SpO,, and lowering HRrest than ZADE in

adolescent women.
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Introduction

A person who experiences fatigue while carrying out
daily activities can be caused by a lack of physical activ-
ity, resulting in a decrease in fitness levels. Physical activity
has benefits in health development and positively impacts

© Puspodari, P, Setijono, H., Wiriawan, O., Arfanda, P.E., Raha-
rjo, S., Muharram, N.A., Himawanto, W., Allsabah, M.A.H.,
& Koestanto, S.H., 2022.

oo Crmopm

§® TMOB
“A¥ 108 0BC

challenging things, such as exploration, skills building, and
social integration (Barber & Weichold, 2007). Aerobic fit-
ness is the maximum capacity when inhaling, channeling,
and using oxygen. Aerobic capacity is a major component
of the element of success in sporting achievement. Maxi-
mum oxygen volume (VO,max) is the best indicator of an
athlete’s physical capacity (Rankovic et al., 2010). VO,max
is the maximum amount of oxygen that can be consumed
during intense physical activity until fatigue occurs. Physical
freshness is a person’s ability to perform physical activities
that require strength, endurance, and flexibility. The element
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that affects physical health is cardiorespiratory endurance
(Kusnanik et al., 2019). During exercise there is an increase
in motor units, increased strength, and frequency of muscle
contractions, this is important because it shows changes in
muscle function during development towards exercise with
intensity approaching VO,max (Robergs, 2001).

Endurance is needed for daily activities, with good en-
durance then daily activities will not experience fatigue that
is so heavy. Endurance is strongly related to breathing, heart,
and circulatory (Irwandi & Aprizalmi, 2016). Physical fresh-
ness is an interpretation of the heart’s endurance ability to
maintain maximum body performance without fatigue for
a while. Parameters as a marker of a person’s physical fitness
can be assessed from high VO,max levels (Widodo et al,,
2021). VO,max is the maximum amount of oxygen that can
be consumed during intense physical activity until fatigue
occurs. A person with a good level of VO,max means having
good physical fitness as well. Physical fitness gives a person
the ability to do productive daily work without excessive
fatigue. Low cardiorespiratory fitness can increase the risk
of death from heart disease and hypertension (Irianto &
Hasnah, 2018).

Aerobic gymnastics is very popular in various parts of
the world (Schroeder, 2017). Aerobic exercise can be done
anywhere and anytime. Aerobic gymnastics in addition to
being able to train endurance is also able to increase motiva-
tion so that individuals who do it are more excited. Aerobic
exercise can also help break away from the routine (Wang
& Wu, 2016). Aerobic exercise performed 30-45 minutes,
3x/week for 10 weeks significantly increases physical work
capacity and cardiovascular function (Dowdy et al., 2015).
Aerobic gymnastics is one of the most common adult fit-
ness activities performed (Aleksandra et al., 2016). Based on
its intensity, aerobic gymnastics is divided into three types
low impact, high impact, and mixed impact. High impact
aerobic gymnastics has benefits to help boost the immune
system, heart, and blood circulation. High impact aerobic
exercise is an aerobic exercise with foot movements that
do not touch the floor (Suminar et al., 2018). In addition
to aerobic dance, doing zumba dance activities is also able
to increase flexibility, respiratory endurance, cardiovascular
endurance, and abdominal strength. Zumba is also a rhyth-
mic aerobic fitness program. Zumba involves dance and all
the aerobic components (Bandopadhyay, 2018). Zumba is a
new type of dance practice, inspired by Latin American mu-
sic and Latin American dance. This exercise combines the
basics of merengue dance, salsa, samba, cumbia, reggaeton,
and other Latin American dances, using basic aerobic steps,
but also has the advantages of other dance variations such as
hip hop, belly dance, India, African dance, etc (Perez, 2009).

High blood pressure is one of the riskiest factors for
cardiovascular disease and is one of eight causes of death
worldwide (Punia et al., 2016). Hypertension is a multifacto-
rial chronic disease that affects more than one billion adults
worldwide (Mills, 2016). This is considered an important
cardiovascular risk factor, as it is closely related to the occur-
rence of cardiovascular disease (Rapsomaniki et al., 2014)
and the risk of premature death (Pan, 2020). In addition to
treatment, lifestyle changes are very important in the treat-
ment of hypertension, in addition to regular physical exer-
cise also includes the prevention of hypertension (Whelton
et al., 2020). Variable variations of exercise can be an impor-

tant strategy in maintaining health (de Barcelos et al., 2022).
One way to assess a person’s cardiorespiratory endurance is
to measure VO,max values to measure the capacity of the
heart, lungs, and blood to hold oxygen to working muscles
and measure muscle oxygen use (Nugraheni et al., 2017).
The most common measurement for VO,max prediction is
the Multi-Stage 20-m Shuttle Run Fitness Test. This test is
widely used by sports scientists, teachers, trainers, and fit-
ness advisors because it requires limited equipment, is rela-
tively easy to perform, and is suitable for the assessment of
a large number of subjects. As is the case with all tests and
measurements used to assess the physical fitness component,
critical questions must be asked regarding the repetition
and validity of MFT (Cooper et al., 2005). Maximal oxygen
absorption is assessed by establishing an oxygen recovery
curve based on the Multi-Stage 20-m Shuttle Run Fitness
Test (Paradisis et al., 2014).

The goal of the study was to compare high-impact aer-
obic dance exercise versus Zumba aerobic dance exercise
against the increase in VO,max in adolescent girls. Increased
VO,max can be useful in health, such as the diagnosis of
potential heart disease in the elderly to measuring peak per-
formance in elite athletes (Snarr et al., 2018).

Materials and Methods

Study participants

This research is Quasi-Experimental with a two-group
pretest-posttest design. A total of 30 adolescent women from
the Student Activity Unit (UKM) aerobic gymnastics at Uni-
versitas Nusantara PGRI Kediri, aged 18-24 years, body mass
index (BMI) 18.5-24.9 kg/m? normal blood pressure partici-
pated in the study. Randomly respondents were divided into
two groups, namely ZADE (n = 15, Zumba aerobic dance ex-
ercise), HADE (n = 15, High impact aerobic dance exercise).
Before participating in the research, all respondents obtain
information both orally and in writing about the research
to be carried out. All respondents expressed willingness to
participate in the research by signing informed consent. All
procedures carried out in our research have complied with
the Helsinki World Medical Association Declaration on the
ethical conduct of research involving human subjects.

Study organization

The high-impact aerobic dance exercise and Zumba
program are applied and supervised by professional officers
from the Faculty of Health and Science, Universitas Nusan-
tara PGRI Kediri. High impact aerobic dance exercise and
Zumba for 30 minutes/training session with intensity > 85%
HRmax with a frequency of 3x/week for 8 weeks. Monitor-
ing heart rate during high impact aerobic dance exercise and
Zumba using polar heart rate monitor (Polar H7 Bluetooth
Heart Rate Sensor & Fitness Tracker, Inc., USA).

Data collection for body height (BH) measurement us-
ing a Stadiometer (Portable Seca® Stadiometer, North Amer-
ica). Body weight (BW) is measured using digital scales
(OMRON HN-246, Osaka, JAPAN). BMI is calculated using
BW (kg) divided by BH (m?). Blood pressure measurement
using digital meter tension (OMRON Model Deluxe HEM-
8712 BASIC, JAPAN) on the non-dominant arm 3 times in a

167



ISSN 1993-7989 (print). ISSN 1993-7997 (online). ISSN-L 1993-7989. Teopis ma memoouka ¢iauyHo20 8uxo8aHHs. Tom 22, NQ 2

row with a break interval of 2 minutes between the two mea-
surements then take the average value of the three measure-
ments. Measurements of heart rate rest (HR-rest) and oxygen
saturation (SpO,) using the Beurer Pulse Oximeter PO-30.
Measurement of maximum oxygen volume (VO,max) using
Multi-Stage 20-m Shuttle Run Fitness Test (Paradisis et al.,
2014). VO,max, SpO,, and HR-rest measurements were pre-
test and 1x24 hours post-test during 8 weeks of high-impact
aerobic dance exercise and Zumba interventions.

Statistical analysis

The technique of data analysis used the Statistical Pack-
age for Social Science (SPSS) version 21 software. The Sha-
piro-Wilk test was used for normality test analysis with a
significant level (p > 0.05). Paired Sample t-Test was used
to compare the mean VO,max, SpO,, and HR-rest between
pretest vs. posttest, while the Independent Samples t-Test
was used to compare the mean VO,max, SpO,, and HR-rest
between ZADE vs. HADE at the pretest, posttest, and delta
observation points. All statistical analyzes used a significant
level (p <0.05).

Results

Preliminary measurement results of the characteristic
parameters of study respondents which include age, body
height, body weight, body mass index, blood pressure are
shown in Table 1 below.

Based on Table 1, the results of the Independent Samples
t-Test analysis showed that there was no significant differ-
ence in the average parameter characteristics of study re-
spondents between ZADE vs. HADE (p = 0.05). The results
of the analysis of the average maximum oxygen volume (VO-
,max), oxygen saturation (SpO,), heart rate rest (HR-rest)
between pretest vs. posttest on ZADE and HADE can be
seen in Figure 1.

Based on Figure 1 it is seen that there is an average
change in VO,max, SpO,, HR-rest between pretest vs. post-
test on ZADE and HADE. Paired Sample T-Test results
showed significant differences in average VO,max, SpO,,
HR-rest between pretest vs. posttest in both groups (p <
0.001). The results of the analysis of the average VO,max,
SpO,, HR-rest between ZADE vs. HADE at the pretest, post-
test, delta observation points can be seen in Table 2.

Table 1. Initial measurement results of characteristic parameters of study respondents

No Parameter ZADE (n = 15) HADE (n = 15) p-value
1 Age (years) 20.73+£1.58 20.60+1.59 0.820
2 Body height (m) 1.55£0.04 1.54+0.06 0.662
3 Bodyweight (kg) 55.40+4.75 54.33+8.52 0.675
4 Body mass index (kg/m?) 23.11+2.15 22.78+2.60 0.710
5 Systolic blood pressure (mmHg) 117.87+3.02 116.60+2.56 0.225
6 Diastolic blood pressure (mmHg) 78.87+3.76 77.40+3.78 0.295

Description: ZADE: Zumba aerobic dance exercise, HADE: High impact aerobic dance exercise. p-value is obtained using the Indepen-

dent Samples t-Test. Data presented with Mean + SD.

Table 2. Average analysis results VO,max, SpO,, HR-rest between ZADE vs. HADE

No Observation Point ZADE (n = 15) HADE (n=15) p-value
1 VO,max (mL/kg/min)
Pretest 26.37+2.72 26.23+3.57 0.905
Posttest 30.49+2.31 32.91+£3.31% 0.029
Delta (Post - Pre) 4.12+2.02 6.67+1.25%* 0.000
2 SpO, (%)
Pretest 96.60+0.91 96.80+0.77 0.522
Posttest 98.00+0.93 98.87+0.92* 0.015
Delta (Post — Pre) 1.40+0.74 2.07+0.88* 0.033
3 HR-rest (bpm)
Pretest 79.07+4.13 79.6013.64 0.710
Posttest 76.40+4.07 73.07+£2.81* 0.014
Delta (Post - Pre) -2.67+1.05 -6.53+2.67** 0.000

Description: ZADE: Zumba aerobic dance exercise, HADE: High impact aerobic dance exercise. *Significant vs. ZADE (p < 0.05).
**Significant vs. ZADE (p < 0.001). p-value is obtained using the Independent Samples t-Test. Data presented with Mean + SD.
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Figure 1. Average VO,max, SpO,, HR-rest between pretest vs.
posttest on ZADE and HADE
Description: ZADE: Zumba aerobic dance exercise, HADE: High
impact aerobic dance exercise. *Significant vs. Pretest (p < 0.001).
p-value is obtained using the Paired Sample t-Test. Data presented
with Mean+SD

Independent Samples t-Test analysis showed no signifi-
cant difference in average VO,max, SpO,, HR-rest between
ZADE vs. HADE at the pretest observation point (p = 0.05),
while at the posttest and delta observation points there was
a significant difference in average VO,max, SpO,, HR-rest
between ZADE vs. HADE (p < 0.05).

Disscusion

Aerobic dance exercise is one form of physical activity
that can improve health and please many people around
the world (Vijayalakshmi et al., 2021). Currently, aerobic
dance exercise has become a lifestyle, this is because aero-

bic dance exercise can improve heart health (Donath et al.,
2014), overall muscle strength, balance, and coordination,
and reduce depression (Santos-Silva et al., 2021). Our re-
search aims to gain insight into the comparison of the ef-
fects of high-impact aerobic dance exercise (HADE) and
Zumba aerobic dance exercise (ZADE) to maximal oxygen
volume (VO,max), heart rate rest (HR-rest), oxygen satura-
tion (SpO,). Based on the results of the study showed that
there was a significant difference in the average increase in
VO,max and SpO, between pre-test vs. post-test on (HADE
and ZADE). While the average HR-rest between pretest vs.
posttest on HADE and ZADE decreased significantly (Figure
1). These results are in line with the results of research con-
ducted by Suminar et al. (2018) reported that high-impact
aerobics exercise, and Zumba fitness increase VO,max and
decrease heart rate recovery. Research of Nandhini (2013)
also reported an increase in VO,max after aerobic dance
training. Samba dance performed with moderate to heavy
intensity improves cardiorespiratory fitness (Santos-Silva et
al., 2021). Likewise, Zumba training (group fitness based
on salsa and aerobics) improves aerobic fitness (Donath et
al,, 2014). The 8-week Low Impact Aerobic Dance Program
significantly improved VO,max (Olufemi & Adaeze, 2012).
The increase in VO,max is likely due to high-impact aero-
bic dance exercise increasing Fast-twitch muscle fibers, thus
causing an increase in muscle contractions faster than Zum-
ba aerobic dance exercise. Muscle fibers are designed to pro-
duce powerful explosive power with the use of more energy
sources. Fast-twitch muscle fibers require more energy than
slow-twitch muscle fibers, so the recovery process after aero-
bic dance exercise is more effective (Mallesh et al., 2017).

Heart rate is one of the foundations in determining the
dose of physical activity. Heart rate can describe a person’s
intensity in doing a physical activity so that it can show how
hard the heart works. A person who has a normal pulse and
tends to be low can have good VO,max and will not easily
experience fatigue while doing aerobic exercise. This is sup-
ported by our results which showed an increase in VO,max
and a decrease in HR-rest after 8 weeks of high-impact aero-
bic dance exercise and Zumba. High levels of VO,max affect
the body’s ability to recover optimally. Maximum oxygen
volume (VO,max) can provide important information about
an individual’s capacity in the long-term energy system and
maximum oxygen consumption can be increased with long-
term aerobic exercise (Bandopaddhyay, 2018). Aerobic ex-
ercise has been shown to lower the risk of cardiovascular
disease in women with sedentary lifestyles characterized by
improvements in systolic and diastolic blood pressure as well
as increasing high-density lipoprotein (HDL) and lowering
total cholesterol (TC), low-density lipoprotein (LDL), and
triglyceride (TG) (Imamoglu et al., 2017).

Endurance is needed for daily activities, with good
endurance then daily activities will not experience fatigue
that is so heavy. Endurance is strongly related to breathing,
heart, and circulatory (Irwandi & Aprizalmi, 2016). Physi-
cal freshness is an interpretation of the heart’s endurance
ability to maintain maximum body performance without
experiencing fatigue for a period of time. The parameter
that can be used as a marker of a person’s physical fitness
level is VO,max (Widodo et al., 2021). VO,max is the maxi-
mum amount of oxygen that can be consumed during in-
tense physical activity until fatigue occurs. A person with
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a good level of VO,max means also having a good level of
physical fitness. Physical fitness gives a person the ability to
do productive daily work without excessive fatigue. A person
with a low level of physical fitness can increase the risk of
death from heart disease and hypertension (Irianto & Has-
nah, 2018). Based on the results showed that Zumba aerobic
dance exercise and high impact aerobic dance exercise con-
ducted 30 minutes/training sessions with a frequency of 3x/
week for 8 weeks increase VO,max, but high impact aerobic
dance exercise is more effective in increasing VO,max than
Zumba aerobic dance exercise (Table 2). Therefore, high-
impact aerobic dance exercise can be used as a method in
improving physical fitness, to reduce the risk of heart disease
and hypertension.

Conclusion

Based on the results of the study concluded that Zumba
aerobic dance exercise and high impact aerobic dance exer-
cise conducted 30 minutes/training session with a frequency
of 3x/week for 8 weeks increase VO,max, SpO, and decrease
HR-rest. But high impact aerobic dance exercise is more ef-
fective in increasing VO,max, SpO,, and lowering HR rest
than Zumba aerobic dance exercise in adolescent women.
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NMOPIBHAHHA BMJIUBY BMPAB I3 BUCOKOYAAPHOI TAHLIIOBAJIbHOI
AEPOBIKU TA 3YMbU HA NIABULLEHHA MOKA3HUKA
MAKCUMAJIbHOIO CMNOXXUBAHHA KUCHIO B OHUX XKIHOK

ITyciomapu'*®P, Xapi Ceti>xono'*®P, Oue BipiaBan'48?, ITonmi Ericano Apdanpma'®c,
Cnamer Paxapmxko?®®, Hyp Axman Myxappam®®, Bacic XimaBanto®®c, M. Ax6ap

Xyceitn Anmncabax®**“P, Cycimarypoxman XenapaBan Koecranrto

Nep>xaBHuit yHiBepcutet Cypabai
*Jlep>xaBHUI yHiBepcuTeT MamaHr

4BD

*Kenipiitcpkuii yHiBepcureT HycanTapa Acomnianii Bunrenis IngoHesii

*YuiBepcuret Kaxypinan B Kenipi

ABTOpCHKNMIT BKIAA: A — [U3aiiH KOCTimKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E — 36ip xowTis

Pedepar. Crarts: 7 c., 2 Tabn., 1 puc., 32 mxepena.

MeTo10 mOCTifKeHH: Oy/I0 MOPIBHAHHS BIPAaB i3 BUCOKOY-
JapHOI TaHIIIOBAJIbHOI aepoOiKy Ta 3yMOM 3a iXHIM BIUIMBOM Ha
HiIBUIIIEHHA TOKa3HMKa MAaKCYMAaTbHOTO CIIOKMBAHHA KUCHIO
(VO,max) y IoHUX >KiHOK.

Marepiammu ta metopu. Lle nocnifykeHHs € KBasiekcriepyMeH-
Ta/ZIbHUM, TP LIbOMY I/IaH MPOBEJEHHS JOC/i/[KEHH BK/IIOYa€E
TIOTIEpEHE Ta 3aK/I0YHE JOCIPKEHHA B PaMKaxX JIBOX eKCIIEpH-
MEHTA/IbHVX TPYIL. Y JOCIimKeHHi 6panu yaacTb 3araoM 30 I0HIX
JKIHOK 13 CeKIIil CTY/IeHTCHKOI is/IbHOCTI 31 CIIOPTUBHOI aepobiku,
AKi HaBYaloTbCcA B yHiBepcuteri Hycanrapa Acouianii Bumrenis
Innonesii B micti Kegipi (IngoHesist), Bikom 18-24 poku, iHfeKc
macu Tima (IMT) 18,5-24,9 xr/m? HOpMa/nbHWIT KPOB STHUI THCK.
Y4yacHuIb BUNAZIKOBO PO3IOAINMIN Ha ABi rpymu, a came: ZADE
(n = 15, BIpaBa 3 TaHIIOBaNIbHOI aepobiku 3ym6u) Ta HADE
(n =15, BIIpaBa 3 BMCOKOYAAPHOI TaHI[I0Ba/IbHOI aepobikm). Bripa-
B HADE ta ZADE Bukonysamucsa npotsarom 30 XB/3aHATTA 3
inTeHcuBHicTIO > 85% MakcuManbHoi YCC (HRmax), i3 yacToToro
3 pasu/TIDKLeHb, i 00MABa TUIIM TPEHYBaHb IPOBOAVIIICS IPOTA-
roM 8 TVDKHIB. BUMipIoBaHHSA MOKa3HMKIB MaKCYMa/IbHOTO CIIOXKM-
BaHH: KicHIO (VO,max), HacudeHoCTi kpoBi kucHeM (SpO,) i yac-
TOTH CeplieBMX CKOpOYeHb y cTaHi criokoro (HRrest) mpoBomummi o

IIOYATKy Ta 1X24 TOAMHM IIiC/IA 3aBePLIEHHs eKCIIePUMEHTaIbHOI
YaCTMHMU Mic/A 8 TUXKHIB TPEHYBa/lbHOTO BTpY4aHHA. CTaTUCTUY-
HIIT aHAJII3 JaHMX OY/I0 IPOBEEHO 3 BUKOPUCTAHHAM t-KpUTepiio
CrplofieHTa /1A TAPHUX BUOIPOK i3 piBHeM 3HauyIoCTi 5%.

Pesynbraru. PesynbTaty aHanisy JaHuX i3 BUKOPUCTAHHAM
t-kpurepito CTblofieHTa il apHUX BUOIPOK IOKasanu 3Ha4Hi
BiIMIHHOCTi B CepeHiX 3HaYeHHAX IIOKa3HUKIB MaKCHMa/lbHO-
ro croxxuBaHHsA KrcHO (VO,max), HaCM4YeHOCTi KPOBi KMCHeM
(SpO,) i YCC y craHi cnokoto (HRrest) MK gaHMMM [0 Ta MCTA
eKCIIepUMEeHTA/IbHOI YacTHHY B 000X rpynax (p < 0,001).

Bucnosku. Ha mifictasi ofiep>kaHUX pe3ynbTaTiB JOCTiIKeH-
HA MU JifiIJIM BUCHOBKY IIPO T€, IO i BIPAaBM 3 BUCOKOYHAapHOI
TaHoBaIbHOI aepobiku (HADE), i BipaBu 3 TaHI[IOBa/IbHOIL ae-
pobiku 3ym6u (ZADE) HigBMINYIOTh MOKA3HUKM MaKCHMaIbHO-
ro croxuBaHHsA KucHO (VO,max), HaCM4YeHOCTi KPOBi KMCHeM
(SpO,) rta sumwxkymwoTh nokasuuk YCC y crani cnokoro (HRrest).
ITpore Bupasu 3 HADE edexrusHini 3a Bupasu ZADE pa mipn-
BIIeHHA NoKasHMKIB VO,max, SpO, Ta 3HIKeHHA MOKa3HMKa
HRrest y roHuX XiHOK.

KirouoBi cnoBa: TaHIf0BanbHa aepobika, BIIPaBa, BUCOKOY-
JapHMIT, MaKCUMa/IbHe CIIOKMBAHHS KICHIO, 3yMba.
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