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Abstrak

Saat inl, dalam bidang olaxbraga dan kesehatan diyaking babwa individu yang akif beraktivieas fisik atau
rutin berolahraga memiliki frekuensi denyut jantung yang lebih rendaoh dibandingkan dengan individu
seedenter, balk ketika istirahat maupun ketks  berakrivitas fisile Frekuenst denyut jantung
mencerminkan intensitas oktivitas fsik yang dilakukan seseorang. Penclitian ini bertujuan untuk
membuktikan perbedaan frekuensi denyut jamtung pada individy akdl dan individu sedenter ketika
melakuban aktivitas fisik anserobik. Suby@penelitian ini adalah 16 arang laki-laki aktif dan 16 orang
laki-lakl sedenter berusia 18-24 mhun. Penelitian inl menggunakan metode eksperimen dengan
perlakuan berupa aktivitas fisik anaerobik yaity push-up, sit-up dan squat secara berurutan serta
ditakukan pemantauan frekuens denyat fantung vang dicatat setlap 10 detik Hasil menunjukkan halbwa
kelompok aktil memililkd frebuensi denyut jantung lebih rendah dibandinglan dengan kelompolk
sedenter ketika beraktivitas fisik anoerobik. Kesimpulan darl penclition ini adalah bahwa ketika
melakubmn aktivitas fisik anaerobik yang sama, bagi individe skl kenailkan intensitas aktivitas fisik
vang terjadl tidak sebesar vang dialami oleh individu sedenter,

Kata Kunci: anaerobil, denyut jantung, frekuensi, intensitas, sedenter

Abstroct

Currentdy. in the fleld of sports and health it is beffeved that individuals whe are active [n plysioal activity
or gxercise regularly hove o fower heart vate compared to sedentary indfividials, both at rest ond during
phvsicol activity, The heart rote reflects the inteasity of o persan s piyesicol activity, This study aimsto peowe
differences fn hegrt rote frequency in active ndhiduals and sedentory fndividiuals when performing
anoerobi@physical activities. The sulyects of this study were 16 active men and 16 sedentary mien aged 18-
24 years, This study used an experimental inethod with treatment in the form af anaerobic physicol activiey,
namely push-ups, $@ips and sguats sequentiolly ond monitonng the hvart fate was fecorded every 10
seconds. The resules shived that the active group had o lower heart rate compared to the sedentary group
when doing anaerobic physical activity, The conelusion of this study is that when doing the same ancerpbic
pliystcal aetivite, for active individuals the increase in physical activity intensity that oocuwes (s nol as greot
a5 that experienced by sedentory individuals
Keywords: anoerabic, hrart rote, frequency, intensity, sedentory
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INTRODUCTION

The human body needs energy for activities, especiall@ muscle cells which function as the
body's main mover, In cells, energy is produced from the oxidation of metabolic fuels such as
carbohydrates, lipids and proteins. The oxidation process produces free energy products that
can be stored in high-energy bonds such as Adenosine Triphosphate (ATP), ATP Is a high-
energy compound needed by myosin to attract actin in the process of muscle coigfction [Nath,
2006; Matarneh et al, 2023; Guyton & Hall, 2016; Sherwood, 2015]). The higher the intensity of
the activity carried out by the body, it can be assumed that the more muscle cells are involved
in contraction work and/or the more intense the contractions carried out by the muscle cells.
The high activity of muscle contractions has an impact on the need for ATP which also increases.

ATP can be produced from glucose metabolism both serobdeally and anaerobically, where
to obtain ATP acrobically, glucose and oxygen are needed in the mitochondria. Meanwhile,
anaerobic ATP production is obiained from anaerobic glycolysis, the process does not req§fy:
oxygen and can be carried out outside the mitochondria (Chandel, 2021). The higher the
intensity of activity carried out by the body, the greater the need for ATP for muscle contraction
so that metabolism Increases to meet the high demand for ATP, especially by muscle cells, I
metabolism increases, the need for oxygen and glucose will also increase because oxygen amd
glucose are the materials needed to produce ATP, The high demand for oxygen and glucose
needs to be balanced with an adequate supply or transport speed. To increase ti)speed of
oxypen and glucose supply, the heart beats faster [Casey & Joyner, 2012). Therefore, an Increase
In heart rate can be an indicator of increased metabolism in the body.

The predominant energy system during physical activity depends on the type of activity
carried out: The dominant use of the aerobic energy system occurs in light intensity physical
activity that requires a longer duration of activity, such as when walking leisurely or swimming
frog style. Meanwhile, the use of predominantly anaerobic energy systems occurs in physical
activities that require large amounts of energy in a short time, such as lifting weights, push-ups,
sit-ups, squats and short distance running {sprints]) (McAndle et al, 2009).

The energy released during physical activity can be estimated using the estimation
method, namely MET [Metabollc Equivalent of Task). MET can be used to predict energy output
when the body is undergoing physical activity. 1 MET s B3localorie (keal) of energy used by 1
kilogram of body weight in 1 hour or the equivalent of 3.5 ml 02 per kg of bady weight in 1
minute [Mendes de Almeida eval, 2018; Mortazavi et al, 2013) in resting condition. MET Is the
ratio of the energy expended when carrying out an activgR)to the energy level expended af rest.
MET can be used to provide general limits or guidelines for the intensity of physical activity for
a population (Nelson et al., 2007].

Heart rate is a manifestation of the perform@)ce and performance of the heart. The heart
rate is in line with the pulse, so the pulse @ be an indicator of heart rate. So, to find out the
heart rate frequency, you ean also measure the pulse rate, which is the propagation of the heart
rate. Beats are calculated per minute by counting repetitions of beats per minute or beats per
tninute (bpm). Counting heart rate ¢an be done by palpation ar pressing on body parts such as
the wrists and lower side of the neck for 1 minute. The heart rate when the body is agest is
called the Resting Heart Rate (RHR). RHR is measured when the body is at rest. The resting
heart rate in normal adults is 60-80 beats per minute | Amanuloh et al, 2017; Hermawan et al,
2012).

The maximum frequency of beats that the heart can make is called the maxfBum heart
rate [MHR). MHR can be estimated in several ways. AB@rding to Tanaka, MHR = 208 - (0.7 x
age) [Tanala et al, 2001). According to Gulati MHR = 206 - [0.88 x age) for women [ Gulati et
al, 20108). In general in Indonesia, the formula used to predict MHR is 220) - age [Robergs &
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Landwehr, 2002). When the body iz active, the heart rate is between the RHR and MHR
frequencies. The position between the RHR and MHR is called the Heart Rate Reserve
(HRreserve) (Karvongh & Vuorimaa, 1988). HRreserve |s often used to measure exercise
intensity by knowing the target heart mte or Target Heart Rate (THR) during physical activity.
To find out THR you can use the carvonen formula, namely THR=[[MHR-
RHR)x%intensity)+ RHR (Putra, 2020).

A person's heart rate varies when resting and doing activities. There are many factors that
influence differences in heart rate frequency, such as gender, geopictureic location of residence
0 intensity of physical activity. The resting heart rate in men is lower than in women because
the size of the female heart is smaller than the male heart. So a smaller heart requires a higher
and faster beating frequency to pump blood throughout the body. Studies prove that the
peopicturelc location of residence also influences heart rate, where individuals who live in the
highlands have a lower heart rate than individunls whe live in the lowlands (Kasenda et al,
2014),

The intensity of physical activity greatly affects heart rate. The intensity level of physical
activity is divided into five, namely sedentary, light, moderate, high [vigorous) and very high
[Morton et al, 2010), Sedentary Is very light activity that usually involves a lot of sitting or lying
down and has little additional movement and low energy requirements. Sedentary activity has
an equivident metabolic rate of less than 1.6 MET, so little energy is expended each day. In
contrast to the intensity of light activity which is equivalent to a metabalic rate between 1.6
MET to 3 MET. Light activitics such as washing dishes, eating. ironing. cooking and walking.
Often sedentary Individuals are categorized into lght Intensity physical activity, but the two
actually have differences, but further studies are needed to study the differences between these
two categories.

Moderate intensity activities include walking for 10 minutes, brisk walking, carrying light
loadls, eycling regularly, playing tennls regularly and other physleal activities that Involve
constant movement and for regular liggoads for a longer duration. The duration or duration
of moderate activity Is around 10 to 30 minutes per day. The metabolic rate of moderate
Intensity activity is estimated to be between 3 and 6 METs.

High activity [vigorous) is physical activity that makes the body breathe more intensely
anil pant, such as cyeling jogeing, tennis matches, socoer matches, Vigorous activity metabolism
is 6 to 9 METs. High intensity activity Involves strong contractions and /or long contraction
duration. Meanwhlle, very high intensity activities have an intensity level that reaches at least
90% of the MHR and a metabaolic mate of more than 9 METs [Mendes de Almelda ot al., 20018),
Very high intensity involves very strong cfhtractions, long duration of contractions and /or
repetition of intense strong contractions over a short period ol time. Very high intensity
physical activity Is rare in daily life. These very high intensities may be common among elite
athletes and military personnel whose training programs can significantly Increase VOmayx
within 3 months [(Putra & Haridito, 2013).

In the world of sports and health, it is believed that individuals who are physically active
or exercise diligently have a Jower heart rate Intensity compared to sedentary individuals,
However, there s still little research that discusses the differences in heart rate intensity
@Btween sedentary and active individuals, especially when both groups are daing anaerobic
physical activity, The aim of this research s to prove the difference between the heart rate of
sedentary individuals and active individuals when doing anaerobic physical activity, The heart
rate Intensity studied in this research is the heart rate intensity when performing anaerobic
physical activity in the form of push-ups, sit-ups and squats, It is hoped that the results of this
research can be a rélerence in preparing exercise programs o physical activity models both for
the purpose of improving performance and for the purpose of improving the guality of health
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METHOD

This research Is an experimerntal study using a Pre Test - Post Test design and
implementing 3 treatments sequentially. There were 2 groups in this study who were then
given the same treatment, namely the group that had a sedentary level of physical activity
[sedentary group) and the group that was active in physical activity (active group). The
treatment given to both groups was the same, namely anaerobic physical activity in the form of
20 repetitions of push-ups, 20 repetitions of sit-ups and 30 repetitions of squats and was
carried oot sequentially with rest breaks between treatments. The rest pause is carried out unti]
the heart rate no longer decreases and stabilizes within a maximum range of 5 bpm for 30
seconds, before continuing with the next treatment. The heart rate sensor and monitoring
process continues from start to finish, so that the pause time will be recorded and can be
calculated, and no part will be missed during the recording periad,

The experimental design applied to the two groups was as follows:

RHR measurement = warmup <» Push-up <» Rest = Situp = Hest < sguat = Hest
(431 =¥ X =2 02 =2 X2 =2> 03 =2 3329204

01: Resting Heart Rate [RHR) Recording

02: Recarding of the highest frequency of Heart Rate after 20 repetitions of push-ups
03: Recording the highest frequency of Heart Rate after 20 repetitions of sit-ups

04: Recording of the highest frequency of Heart Rate after 30 repetitions of squats
X1: Treatment 1 - Push-ups 20 reps

AZ:Treatment 2 - St-ups 20 reps

X3: Treatment 3 - Squats 30 reps

In the first observation (017 as a Pre-Test, the resting heart rate [RHR) will be recorded,
Heart rate frequency was recorded every 10 seconds from the first observation {01/ pre-test),
then the highest achievement was recorded during the second observation {02/ post-test 1),
namely immediately after 20 repetitions of push-ups, the highest achlevement was recorded
during the third observation [ 03 / post-test 2], namely immediately after 20 repetitions of sit-
ups and the highestachievement was recorded during the fourth abservation (04 / post-test
3), namely immediately after 30 repetitions of squats.,

The Instrument used to measure heart rate in this research was a Polar H10 sensor
connected to the Polar Beat application on the researcher’s smartphone. RUR s recorded first
by looking at the lowest heart rate recorded in the polar beat. Next, wirm up for 2 minutes.
After warmingup for 2 minutes, the subjects were asked to do 20 repetitions of push-ups, Next,
the subject was asked to rest so that the heart rate fell. The heart rate frequency was recorded
based on the highest frequency achieved after doing the push-ups. In the second treatment,
subjects were asked t© do sit-ups for 20 repetitions. Immediately after completion, the highest
achieved heart rate was recorded again and the subject was asked to rest so that the heart rate
decreased, In the third treatment, subjects were asked to do 30 repetitions of squat movements,
after completion the subjects were asked to rest and the highest achieved heart rate was
recorded.

Determining the number of subjects uses the purposive sampling method or taking
subjects using predetermined criteria, The number of subjects required for this study was 32
people, consisting of 16 sedentary individuals (sedentary group) and 16 physically active
individuals (acthve group), The active group comes from Individuals who regularly carry out
physical activities in their daily lives, such as regularly |ogging or cycling 2-3 times a week,
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and /or similar activities. The sedentary group comes from individuals whose dally activities
are dominated by sitting, lying down, walking slowly, witha load of less than 1.6 MET [Norton
et al, 20010).

The criteria for subjects inclE¥d in this study (inclusion criteria) are men aged 18 to 24
years, do not have cardiovascular diseases such as arrhythmia, coronary heart disease, heart
failore, stroke or do not have a history of lung diseases such as bronchitis, asthma, tuberculosis,
preumonta Do not consume coffee, tea or other substances containing caffeine or epinephring
before the observation Is carried out, have a regular sleep patiem hefore carrying outthe test,
and are willing to be a research subject as proven by filling out informed consent. Those who
are not criteria for this study are women, under 18 or over 24 years old, have cardiovascular
disease or are currently receiving treatment for cardiovascular disease, have physical
limitations [physical disabilities) or are currently experiencing an injury. The subject’s age
range will not be a confounder in this study, because heart rate analysis Is carried out in percent
[%) after being converted using the carvonen formula. Age mnge will be a confounder IF the
analysis is carvied out in beats per minute (bpm).

The instrument used to monitor heart rate frequency in this study was the Polar H10,
Polar H10 can detect the heart's electrical activity ata certain time. To find out yourhean rate
using the Polar H10, you must pair the H10 sensor with the Polar Beat application on an
Andrald or 108 device via a Bluetooth connection. Polar H10 is widely used in resedirch to
monitor heart rate; predict the number of calories expended during acgE)ty and is used as a
comparison tool for new devices that are almost the same as Polar H10 (Gilgen-Ammann et al,
2019; Miller et al,, 20189). So far, the Polar sensor (s stll a product that | trusted for use in
research.

How ta use Polar H10 is, frst wet the electrode area on the strap, then te the strap with
the Polar H10 sensor attached around the torso at diaphragm level and adjust the strap so that
it is@@ loase or too tight. After that, turn on Bluetooth on the Android or i05 device, then open
the Polar Beat application an the Android or 08 device, then go to the application settings
section and find the heart rate sensor according o the serial number of the sensor being used,
When the sensor is found, tap pair,

The flow of data collection in this research is to fill out a consent form to become a
research subject (informed consent), then All in a form containing name, gender, place, date of
birth, age, weight (ke), height (em] and medical history. After filling in the form, a pre-test was
carried out and then given treatment in the form of 20 repetitions of push-ups, 20 repetitions
of sit-ups and 30 repetitions of squats. The highest heart rate achleved was recorded
immediately after each treatment. Heart rate recording is carried out continuously every 10
seconds from the first observation (01] to the last observation [04) so that researchers have a
recording of heart rate Auctuaticons during the treatment & observation process.

The data taken is the heart rate frequency in beats per minute (bpm]) then converted into
heart rate Intensity in percent (%) based on the carvonen formula (Putra, 2020). Data were
analyzed descriptively by comparing the actual results of heart rate intensity (%) between the
sedentary group and the active group. The data for each treatment Is caloulated as the average
for éach group.

RESULT
Table 1. Subject Characteristics
Sedentary Group (Average) Active Group (Average)
Numberof Subjecis 16 people Kumber of Subjects 16 people
Ape 21 years Age 21 vears
Weight SH.S kg Waeight 59,79 ki
_Height 16531 cm He gt 165 1H cin
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The dat@in table 1 for the sedentary group and active group each have a sample size of 16
people. The average age of the sedentary group was 21 years, average body weight 585 kg
average helght 165.31 cm. The active group has an average age of 21 years, average body welght
59.75 kg, averoge heipht 165.18 cm.

Tahle Z. Average results of achievement and increase in heart rate for the sedentary group

and active group
Sedentary Group Active Group
Achievements Enhancement Achilevements Enhancement
Warmup 18.99% Warmup - 16.72% Warmup  1583%  Warmup - 15.97%

Push-Up A5.71%  Push-Up Puzh-llp  31,81%  Push-Up

Rest 1 5,76% Rest 1 3,08%:
Sit-Up 30748, Rest-SieUp  24.98% Sit-tip 241 Rest-Sie-Up  20,92%
Rest 2 10.85% Rest 2- Rest 2 3.99%  Rest 2-
Squat 390819 Squat BN Squat  3282%  Squat BHEEN
Rest 3 11.39% Istirahat 3 4.63%
Cenmtguirtsin of HE Pt ions of f-n;."r'rli.n':.' v Arthee grorag W)
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Picture 1. Heart rate achievements between the sedentary group and the active group
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The data in Table 2 & Picture 1 shows that the sedentary group when warming up
reached a heart rate intensity of 18.99%. After doing the push-up activity, the heart rate
Intensity increased by 16.72% to 35.71%. At the first rest. the heart rate Intensity dropped to
5.76%. The next activity was sit-ups which increased heart rate intensity by 24.98% to 30.74%.
During the second rest, the heart mte intensity dropped again to 10.85%. Then the last activity
was squats with an increase in heart rate intensity of 28.96% to 39.81% and at the third rest
the heart rate intensity decreased o 11.39%,

The active group, when warming up, experienced an increase in hesrt rate intensity of
15.83%:. After doing the push-up activity, the increase in heart rate Intensity was 15.97% to
31.81%. During the first rest, the heart rate intensity dropped to 3,08%. The next activity was
sit-ups which caused an increase in heart rate intensity of 20.92% to 24%. During the seécond
rest, the heart rate intensity dropped again to 3.99%. Then the last activity was squats with an
increase in heart rate intensity of 28.83% to 32.82% and at the third rest, heart rate intensity
decreased to 4.63%.

In Picture 2, the measurement of resting heart rate frequency in the sedentary and active
groups has a difference of 12 bpm. In the sedentary group the average heart rate was 76 hpm,
while in the active group it was smaller, namely 64 bpm. During the warm-up [Picture 3) which
was carried out for 2 minutes, the average achievement (%) of heart rate intensity in the
sedentary group was 18.99%. The active group’s average achievement was 15.83% so the
difference in Intensity achlevement was 3.165%.

In Picture 4, the sedentarygnd active groups did 20 repetitions of push-ups resulting in
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an increase in heart rate intensity. The achievement of heart rate intensity in the sedentary
group was 35,71%, while the achievement in the active group was 3LB1%. The difference In
achlevement between the two groups was 3.9%, At the first rest (Picture 5), the heart rate
intensity of the sedentary g§Ehp fell again to 5.76%, while In the active group the heart rate
intensity fell to 3.08%. The difference in heart rate intensity between the two groups at rest
was 2.68%.

After doing 20 repetitions of sit-ups [Picture 6), the sedentary group’s heart rate intensity
achicvement was 30.74% higher than the active group's average heart rate intensity
achievement of 24%. The dilference in athievement is 6.74%, During the second break (Picture
7). the sedentary group's heart rate decreased to 10.85%, while the active group’s heart rate
decreased to 3.99%, The difference in heart rate intensity d@ing the second rest was 6.86%.

In Picture 8, when doing 30 repetitions of squats, the sedentary group’s heart rate
intensity achievement was 39.81% higher than the active group's average heart rate intensity
achlevement of 32.82%. The difference in schievement between the two groups was 6,.99%. In
Picture 9, during the third rest, the heart rate intensity of the sedenta@fgroup fell to 11.39%,
while in the active group the heart rate intensity fell to 4.63%, The difference in heart mte
Intensity between the two groups during the third rest was 6.76%.

Picture 10 shows the increase in heart rate intensity from warm-up to push-ups in the
sedentary group was 16.72% while in the active group [t was 15.97%. The increase difference
is 0.75%, Picture 11 shows the increase In heart rate intensity from the first rest to sit-ups, The
heart rate intensity in the sedentary group increased by 24.98%, while in the active group it
Increased by 20.92%, The difference in the Increase hetween the two groups was 4.06%.
Picture 12 shows the increase in heart rate intensity from the second rest to the squat. The
sedentary group experienced an increase of 2896%, while the active group increased by
28,83%. The difference in increase in the two groups was 0.13%.

DISCUSSION

The treatments In this study represent each extremity of the body, Extremities are hody
parts that are extensions of the body. The extremities are divided into 2, namely the upper
extremities consisting of the navel to the head, while the lower extremities consist of the navel
ta the toes (Sherwood, 2015). The treatment glven (n this study was push-ups representing the
upper extremities, sit-ups representing the trunk [core] while squats represented the lower
[ s,

¢ results of the study €Pwed that there were differences in the achievements and

increases in heart rate intensity in the sedentary group and the active group. It appears that the
sedentary group achieved a higher heart rate Intensity compared to the active group in all
treatments [push-ups, sit-ups and squats). This answers the general understanding that the
heart rute Intensity of active individuals s lower than that of sedentary individuals when
subjected to physical activity. In Fact, active individuals have a lower heart rate intensity when
at rest

The habit of training extremity muscles is thought to cause muscle contractions to work
maore efficiently, not easily get tired, so it does not cause an increase in heart rate intensity as
large as the Increase that occurs In sedentary Individuals [Pangemanan et al, Z002). This may
be because active Individuals hove botter physiolegical parameters compared to sedentary
individuals. For example, active individuals have a larger lung capacity which allows for greater
availability of oxygen in the lungs, a larger heart ventricle size which allows for greater cardiac
output, and a grealer number of red blood cells or hem oglobin avallable in the blood so that the
oxypen transpoct capacity and greater carbon dlioxide elimination as well. However, further
studies are needed to prove this However, in general, the habit of exercising the extremities
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represented by the active individual group shows a difference in heart rate intensity compared
to the sedentary group, where the active group who are used to dolng extremity activities
regularly have a lower heart rate intensity both at rest and during@@Bcercise. physical activity.
This can be seen from the lower achievement of the active group compared to the sedentary
group. So it can be concluded that the habit of exerdsing extremity muscles in daily life can
influence a person's heart rate intensity.

Because sedentary individuals have a higher heart rate intensity when doing activities
compared to active Individuals, it is recommended that sedentary individuals not undertake
high Intensity physical activity suddenly or for a long time because their cardiovascular and
respiratory systems have not been trained. It is recommended that sedentary individuals do
light activity first for several weeks, then increase it to moderate intensity to train the body
gradually and minimize any risk of injury and disease.

I somesne forces them to do high-intensity activities before their body is trained, they
will risk having a negative impact on thelr heart rate and other organs. IF someone who is not
trained is forced to do high-intensity activities, thelr heart rate will increase too high, causing
the heart to experience overload, which can result in shortness of breath and increase the risk
ol heart fallure [Hamdani & Hasye, 2019]. Apart from that, it Is possible o experience fatigue
for several days, pain in certain parts of the body and injury. Dizziness, dizzingss, nausea and
fainting are common syvmptoms that occur IF an untrained person pushes high-intensity
activities beyond thelr capacity, It iz best for someone who wants to do physical activity to first
understand their physical abilities and physical imitations. To achieve or carry out a certain
level of physical activity, regular exercise Is also required first

The limitation of this research Is that all the subjects used still came from varous reglons
and various tribes in Indanesia, so genetic factors may have an influence on the research results,
Suggestions for future research arg that researchers need to consider the ethnic origins of the
subjects to credte groups that are more homogeneous from a genetic aspect. Anthropometre
factors also need to be considered because the mechanieal load of the body can influence the
strength of muscle contractions which will be related to the amount of ATP consumption,
praduction ol lactic acid and carbon dioxide that vecurs during treatment.

,
CONCLUSION

Based on the results of this study, it can be concluded that individuals who are physically
active at least 2 to 3 times a week have a lower resting heart rate (RHR) compared to sedentary
individuals whose physival activity is dominated by sitting, lying and walking slowly. Active
individuals also have a lower heart rate intensity than sedentary individuals when doing
anaerobic physical activity. The intensity of the heart rate when resting after doing anaerobic
physical activity is also lower for active individuals compared to sedentary individuals,

REFERENCES

Amanuloh, . H. Purba, R H., & Setiakarnawijaya, Y. (2013), Hubungan kadar hemoglobin dan
denyut nadi istirahat terhadap kapasitas aerobik siswa smkn 58 Jakarta yang mengikuti
ekstriakurikuler futsal, fternal Seqar. 2(1), 35-45.
hittpss/fowrnal.unfacid funj/index.php fsegar farticle felew /5092

Casey, [ P, & Joyner, M. |. (2012). Compensatory vasodilatation during hypoxic exerclse:
mechanisms responsible for matching oxygen supply to demand. The Journal of Physiology,
590(24), 6321-6326. https://dolorg/ 10.1113/]PHYSIOL.2012.242396

Chandel, N, 5. [2021). Glyeolysis. Colid Spring Harbor Perspectives in Biology, 13(5), a040535.
hitps:/fdolong/10.1101 /CSHPERSPECT.AD40535

Copyright © The Author [s) 2023
ISSN 2654-4474 [ Print), ISSN 2654-9069 (Online)




Jotirnal Of Sport Education (JOPE), 5 (1) 2022 - 122
Kukuh Pembuka Putra!, Venti Agustina®, Muchamad Arif Al Ardha?, Juan Prince Enid Zebua®
Gllgen-Ammann, R, Schwelzer, T, & Wyss, T. (2019} Accuracy of the multsensory wristwatch
palar vantage's estimation of energy expenditure in various activitdes: Instrument
validation study. Jjournal of Medical Internet  Research, 21{10), 1-9,
https://dolorg/10.2196 /14534

Gulatl, M., Shaw, L )., Thisted, R. A., Black, H. R. Noel Balrey Mers, C., & Arnsdorf, M. F. (2010).
Heart rate response to exercise stress testing in asymptomatic women: The St fames
Women take heart project. Circulation, 122(2), 130-137.
https://dol.ong/10.1161 /CIRCULATIONAHA. 110939249

Guyton, C. A, & Hall, E. |, (2016). Texthook of medical physiology [13th ed.), Elsevier Inc.

Hamdani, R, & Hasye, F. A [2019). Efek latihan fisik terhadap remodeling jantung. Jumal
Kesefiotan Andalas, 8{2), 427, https:/ /dolorg/ 1025077 /| kavBIZ2.1021

Hermawan, L, Setyo, H, & Rahayu, S, (2012). Pengaruh permberian asupan calran (abe) erhadap
profil denyut jantung pada aktivitas aerobile [S5F ffournal of Spart Science and Fitness),
1[2), 14-20,

Karvenen, |, & Yuorimaa, T. (1988). Heart rate and exercise intensity during sports activities:
practical application. In Sports Medicine: An International Journal of Applied Medicine and
Science in Sport and Exercise (Vol. 5, Issue 5, pp. 303-311), Springer.
htps: //dolon/102165 /00007 256-198805050-00002

Kasenda, 1, Marunduh, S, & Wungouw, H. (2014), Perbandingan Denyut Nadi Antara Penduduk
Yang Tinggal Di Dataran Tinggl Dan Dataran Rendah furnol E-Biomedik, 2{1).

Matarneh, 5. K., Schefiler, T. I, & Gerrar, D. E. [2023]). The conversion of muscle to meat. In 9
(Ed.), Lawrie's Meat Science. Woodhead Publishing Series in Food Sclence, Technology and
Nutrition.

McArdle, W. O, Katch, V. L, & Katch, F. L [2009). Exercise Physiclogy: Nutrition, Energy, and
Human Performance [7th ed.). Lippincott Williams & Wilkins.

Mendes de Almeida, M., da Silva, |, Ramires, V. Reichert, F, Martins, R, Ferrelm, B, & Tomasi,
E. (2018). Metabolic equivalent of task [ mets) thresholds as an indicator of physical activity
intensity. PLoS ONE, 13{7). 1-10. heips:/ /dolorg/10.1371/joumal pone 0200701

Mortazavi, B, Alsharufa, N., Les, S, L, Lan, M., Sarrafradeh, M. Chronley. M., & Roberts, C. K
[2013). MET calculations from on-body accelerometers for exergaming movements, 2013
[EEE  Internotional Conference on  Body  Sensor  Networks, BSN 2013
hittps://dol.org/ 10,1109 /B5N. 20136575520

Miiller, A M., Wang, M. X, Yaq, |, Tan, C. 8, Low, L C. C, Lim, N, Tan, |., Tan, A, & Miillér-
Riemenschnelder, F. (2019). Heart rate measures from wrist-worn activity trackers in a
laboratory and free-living setting: Validation study. Jourmal of Medical Internet Research,
21(10), 1-19. hitps:/ /doiorg/10.2196/14120

Nath, 5. (2006). A novel systems biology fengineering approach solves fundamental molecular
mechanistic problems in bivenergetics and motility. Process Biochemistry, 41{10), 2218~
2235, hitps://doLorg/ 10.1016/). prochle. 2006.07.003

Copyright © The Author [s) 2023
ISSN 2654-4474 [ Print), ISSN 2654-9069 (Online)




Jotrnal O Spori Education (JOPE), 5 (1) 2022 - 123
Kukuh Pembuka Putra!, Venti Agustina®, Muchamad Arif Al Ardha?, Juan Prince Enid Zebua®
Nelson, M. E., Rejeski, W. | Blair, & N, Duncan, P. W, Judge, |. 0., King, A. C, Macera, C. A, &
Castaneda-Sceppa, C. [2007). Physical activity and public health in older adults:
Recommendation from the american college of sports medicine and the american heart
association. Medicine and Scence in Sporis gnd Exercise, 39(B). 1435-1445,
hittps:/fdoiiom/ 10,1249 /mss0b01 32318061 6aa2

Norton, K. Norton, L. & Sadgrove, [, [2010). Position statement on physical activity and
exercise intensity terminology. fournal of Scienve and Medicine in Sport, 13(5], 496-502.
hitps://dol.omg /10, 1016/ sams.2009.09,.008

Pangemanan, D. H. C, Engka, |, N. A, & Suplt, 8. (2012). Gambaran kekuatan otot dan Teksibilites
sendi ekstremitas atos don ekaremitas bowaeh pada siswa /i SMEN 3 Manado,

Putra, K. P. [2020). Persentuse frekuensi denyut fantung berdasarkun rumus karvonen. Satya
Wacana University Press.

Putra, K. P, & Haridito, L [2013), Pengaruh program pelatihan fislk militer terhadap
peningkatan voZmax siswa pendidikan pertama tamtama tentara nasional indonesia

angkntan laut. Surnal Kesehatan Olatiraga, (1),
hittp:/ Sjurnalmabastswaunesaacid findex.php/jurnal-kesehatan:
olahraga/article fview /1922

Robergs, B A, & Landwehr, R (2002). The surprising history of the “hrmax=220-age” equation,
Journal af Expreise Physiology, 5(2). 1-10,
hittps:/ fwwworesearchgate.net fpublication /237258265

Sherwood, L. [2015). Fisiologi Manusia: Bori Sel ke Sisteny (D, K. Herman Octavius Ong, Albertus
Agung Mahode, Ed.; Bth ed.). EGC.

Tanaka, H., Monahan, K. D, & Seals, I R, [2001). Age-predicted maximal heart rate fevisited,
Journal of the American College of  Cardiology, 37(1),  153-156,
https://dokorng/10,1016/S0735-1097{00)01054-8

Copyright © The Author [s) 2023
ISSN 2654-4474 [ Print), ISSN 2654-9069 (Online)




113-123 THE HEART RATE FREQUENCY OF ACTIVE
INDIVIDUALS IS LOWER THAN SEDENTARY

ORIGINALITY REPORT

10, 8.« 3 5y,

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

jope.ejournal.unri.ac.id

Internet Source

2%

=)

Submitted to fpptijateng

Student Paper

2%

e

Submitted to Universitas Musamus Merauke
Student Paper

(K

-~

Submitted to UC, Irvine

Student Paper

(K

Submitted to University of Canterbur

Student Paper y y <1 %

H "World Physical Therapy 2007 - Abstracts", <1 o
Physiotherapy, 2007 ’
Publication
en.wikipedia.or

InternetSourr)ce g <1 %
semnas.biologi.fmipa.unp.ac.id

B Internet Source g p p <1 %

www.ijert.org



Internet Source

ﬂ <1
www.mdpi.com
Internet Sourcep <1 %
thescholarship.ecu.edu
Internet Source p <1 %
. Suci Fitriani Sammulia, Almahdy Almahdy, 1
12 . . <l%
Aldo Wahyu Rezky. "Effect of Broccoli
(Brassica oleracea L. var. italica) Extract on
Bleeding Time in Male White Mice (Mus
musculus L.)", Borneo Journal of Pharmacy,
2020
Publication
Subrmtted to Washington University in St. <1 o
Louis
Student Paper
Submitted to Napier Universit
Student Paper p y <1 %
journal.uny.ac.id
{nternetSource y <1 %
dom.Indb.lv
Internet Source <1 %
Hasan Daneshmandi, Shaghayegh Sayyar, <1 0%

Babak Bakhshayesh. "The Effect of a Selective
Pilates Program on Functional Balance and
Falling Risk in Patients with Parkinson’s



Disease", Zahedan Journal of Research in
Medical Sciences, 2017

Publication

etheses.whiterose.ac.uk

Internet Source <1 %
digitalcommons.wku.edu

Integrnet Source <1 %
id.123dok.com

Internet Source <1 %

tj.uswr.ac.ir

Irzte!rnet Source <1 %
www.researchsquare.com

Internet Source q <1 %

Guy Hajj-Boutros, Marie-Anne Landry-Duval, <1 o
Alain Steve Comtois, Gilles Gouspillou, Antony ’
D. Karelis. "Wrist-worn devices for the
measurement of heart rate and energy
expenditure: A validation study for the Apple
Watch 6, Polar Vantage V and Fitbit Sense",
European Journal of Sport Science, 2022
Publication

Miguel Camdes. "Dietary intake and different <1 o

types of physical activity: full-day energy
expenditure, occupational and leisure-time",
Public Health Nutrition, 08/2008

Publication




foum-eadd <1y
L com <Tw
ineses hal-science <Tw
. <Tw
oD 2rcom <Tw
Peter Kokkinos, Christina N. Katsagoni, <1 0%

Labros S. Sidossis. "Prevention and
Management of Cardiovascular and
Metabolic Disease", Wiley, 2023

Publication

Exclude quotes On Exclude matches

Exclude bibliography On

Off



