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ABSTRACT

The quality of rest will give a good result for the adaptation of the exercise. Exercise is carried out, so that
physical condition has improved. The pulse rate is an indicator that can be used to see the process or results of
exercise adaptation. If the waking pulse rate is still high, it can be assumed that time is still needed to rest. This
study aims to determine the difference in the pulse rate of waking up from samples who sleeps more than 6
hours and 6 hours below. The research is carried out by experiment. The sample is given 75% weight training
with 12 tools for 12 meetings. Pulse measurement is done independently before and upon waking. Data are
analyzed using the T-test. Based on the results, it is reported that 25 people are trying to rest 6 hours down and
47 times resting above 6 hours. Based on the T-test analysis, it is found that there is a significant difference
between respondents who sleep less than 6 hours and more than 6 hours with a significance of .002 with a mean
of -0.8 for those who rested 6 hours and less and 4.6 for those who sleep more than 6 hours. This research can be
replicated by considering several variables related to the acceleration of recovery, including Vo2Mazx, blood HB,
and it is necessary to consider the differences between sons and daughters.
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INTRODUCTION

Exercise intensity is a very important part of training. Exercise intensity is the percentage of a person can
cope with the load in a certain time (Buzzichelli, 2019), with an intensity division of less than 50% low,
50% -70% medium, 70% -80% medium weight, 80% -90% weight, 90% -100%, maximum and above 100
supermaximal (Buzzichelli, 2019). The recommended exercise to achieve good results in recent times is of
high intensity, review evidence shows moderate and high intensity exercise are more effective against
cardiac systole (Clark et al., 2020), reduced risk of complications in obesity (Koh, Park, & Carter, 2018),
fitness, obesity and cardiorespiratory (Hay et al., 2016) and increased VO2max (Zouhal et al., 2020), then
there is an influence on people in relation to body image, to improve body composition (Wewege, van den
Berg, Ward, & Keech, 2017; Alvarez et al., 2018), those who are overweight can be treated with high
intensity (de Lira et al., 2017), insulin performance body fat composition (Zhang et al., 2017; Turk et al.,
2017), keep the heart in shape (Chuensiri, Suksom, & Tanaka, 2018; Turk et al., 2017; Dias et al., 2018).

Next is a study of high intensity exercise. A study concludes that high-intensity aerobic exercise has a
positive effect on the dilatation capacity of blood vessels and an increase in the ability of systole pressure
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(Chrysohoou et al., 2015). That high-intensity exercise actually disturbs people with high blood pressure
early (Gkaliagkousi, Gavriilaki, Nikolaidou, Triantafyllou, & Douma, 2014). Aerobic exercise at a dose of
60-80% for 12 weeks with 5 exercises per week to significantly increase Vo2-max, muscle strength and
endurance (Kang, Kim, & Ko, 2016). Some of these studies provide information that high intensity is
beneficial, but some are actually annoying in people with high blood pressure. At least high-intensity
exercise is ultimately beneficial for muscle and blood vessel endurance.

In its development, a person's health is determined by the quality of blood vessels. This is evidenced by
research that there is a relationship between sleep quality and the occurrence of artheoslerosis (Kadoya, &
Koyama, 2019). The stiffness of the blood vessels can cause serious problems (American Heart Association,
2019), the occurrence of pulse wave velocity (PWV) (Petersen, Blanch, Keogh, & Clifton, 2015) and
conversely people who are obese also cause stiffness of blood vessels (Maeda et al., 2015). Other factors
that cause stiffness of blood vessels besides obesity are age and smoking (Doonan et al., 2011). A smoker
when doing exercises will experience excessive fatigue at various intensities, as well as optimization of
VO2max (Mendonca, Pereira, & Fernhall, 2011), and there is an increase in resting pulse when compared to
nonsmokers (Doonan et al., 2011).

Research evidence suggests that aerobic exercise reduces blood vessel stiffness (Montero, Vinet, &
Roberts, 2015) and increases the flexibility of blood vessels (Ashor, Lara, Siervo, Celis-Morales, & Mathers,
2014). If the blood vessels are not stiff, their work will be more efficient, this is indicated by a decrease in
pulse rate per minute. The results show that 3 months of aerobic exercise improved the quality of life with
an increase in Vo2max capacity (Van Craenenbroeck et al., 2015), stretching for 40 minutes occurs in
response to the arteries even though it doesn't last long and will return to its original position (Yamato et al.,
2016). Thus, this gives an idea that aerobic exercise and stretching are very necessary for smooth blood
flow.

Subsequent research provides evidence that yoga practice every morning for 12 weeks is effective in
reducing arterial stiffness provided that during exercise the pulse must be in an increased condition (Patil,
Aithala, & Das, 2015). The results also provide information that yoga significantly reduces sympathetic
nerve activity and improves endhotel function (Patil et al., 2015). Soothing music for the benefit of lowering
the pulse after exercise does not have a significant effect (Tan, Tengah, Nee, & Fredericks, 2014).

Next, the problem in this study is adaptation as an effect of exercise. Each exercise will have the function
of stressing the physiology of the body. Each dose of exercise has its own effect. Research provides
evidence that exercise will increase the amount of oxygen used in the blood (Anupama et al., 2016). The use
of this amount of oxygen is characterized by an increase in the number of pulses during exercise. There is a
greater increase in pulse rate among people who are heavier than normal (Bunsawat et al., 2017). High
intensity aerobic exercise for 8 weeks significantly increased VO2max and decreased systole significantly in
the experimental group (Ranadive et al., 2016). This study provides an understanding that, with exercise, the
pulse will increase in tune with the increase in the amount of energy required. There is a comparison that
people who are overweight, there will be a more increase in pulse, this is due to the more need to supply
energy to the very end of the body.

It is found that the decrease in arterial quality is not affected by either dose (Shibata et al., 2018), what
matters is the amount of exercise in a week. Based on the findings of this study, regular and continuous
exercise is needed to maintain blood vessel fitness. Weight training 70-80% affects arterial stiffness
(Okamoto, Kobayashi, & Sakamaki-Sunaga, 2017). Exercise can be recommended to lower blood pressure
(Thompson et al., 2019).

There is a new training model, namely by blocking the flow of blood, there will be a bigger contraction if
this method is used (Kjeldsen, Naess-Schmidt, Hansen, Nielsen, & Stubbs, 2019), this exercise is done by
tying the muscles, it is uncomfortable, is more painful and has a higher level of fatigue (Kjeldsen et al.,
2019). Based on research exercise improves arterial blood vessel function even without weight loss (Maeda
et al., 2015). Exercising with a 50% load for 10 weeks twice a week is found to have an effect on a decrease
in pulse rate and an increase in lift up to a maximum of 1 time (Okamoto, Masuhara, & lkuta, 2011) and
increase the ability of blood vessels. The point of this study is that with training there will be an increase in
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pulse rate, normal people with excess body weight will have a different effect on overcoming the training
load that is represented in the intensity of the exercise. The same exercise intensity with different body
weight will have a different response. It is stated that people who are obese will have an increased pulse rate
that is more than normal people. Expressed by (Thompson et al., 2019); exercise can lower blood pressure,
(Ranadive et al., 2016), there is a decrease in systole (Maeda et al., 2015) exercise can lower your pulse. In
conclusion, when doing exercises, there will be an increase in pulse rate, but after passing time, with a
certain dose there will be a decrease in pulse rate. The decrease in the pulse rate is an indicator that there has
been an adaptation and the work of the heart is becoming more efficient, so that one beat will be more
efficient in delivering blood throughout the body.

This study tries to dig up information by conducting experiments on the relationship between a decrease
in the pulse rate of exercise before going to bed and waking up, with the holding of weight training with a
dose of 75%. This is interesting because the person who exercises will try to overcome the load (75%) so,
the work of the heart and muscles will simultaneously overcome the load. The pulse will go up when doing
the exercise, then after a night's rest, if the time required is sufficient, logically the pulse will decrease. This
recovery process takes time. Thus, this process is very complicated and needs proof. The time required to
perform recovery is a separate consideration. So that the amount of sleep time is one of the concerns.
Normal people need a minimum of 6 hours of rest, so this period is the time limit for differentiating as an
analytical study.

METHODS

This research is an experimental research. The study is conducted by providing 75% weight training
treatment, followed by pulse recording before bedtime, sleep duration and after sleep for 12 meetings
(Frankel, Wallen, & Hyun, 2011). This research includes the time series. The aim of experimental research
IS to prove the importance of the number of hours of rest needed when doing exercises. The hope is that this
can be an important insight in training activities for sports achievements. The research was carried out in
October 2020 at the Sports Science Department Lab, Teacher Training and Education Faculty, Tanjungpura
University, Pontianak. The research subjects are sports coaching students totaling 7 students, 3 girls, and 4
boys.

The research procedure is carried out in several stages. First, a test on the maximum ability of each
student is carried out for 12 stations. The test is looking for the ability of 1 maximum repetition (Buzzichelli,
2019; Himano, Raemer, Piering, & Olek, 2006), except for sit up and crunches (maximum reptisi in 1
minute). The names of the tools used are leg press, pull down, back up, standing rowing, leg extension,
butterfly, sit up, chest press, tricep ectention, claft raise, leg curl, and crunch.

The second specifies a 75% dose as treated for exercise. The treatment is carried out for 12 meetings, 3
times a week, 3 sets of each exercise. Repetitions performe between 12-16 times per tool as quickly as
possible. The time for switching between tools is 10-15 seconds with rest periods between sets of 3-4
minutes. Exercises are carried out Monday, Wednesday, and Friday nights starting at 6:15 P.M. to finish.
Exercise begins with a stationary bike for 15-20 minutes, stretching, checking your pulse, followed by
circuit weight training.

Pulse measurement is carried out independently before and after sleeping on the day after doing the
exercise. Pulse measurement is carried out for 1 minute (Nurdin, Nur, Syahrir, Fadlan, & Musyawira, 2015).
The pulse that is felt for measurement is the pulse in the neck. So that the data obtained is the number of
pulse beats counted in 1 minute. The data are analyzed using the T test before the T test is first tested for the
normality of the data.

RESULTS AND DISCUSSIONS

The results of the analysis of the differences in resting pulse rates based on the number of hours of sleep
up to 6 hours and less than 6 hours.
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Table 1. Average Time Difference

Sleep Amount of data Average Difference in Pulse
Up to 6 hours 25 -0.8
More than 6 hours 47 4,65

The research subjects do the exercise 3 times per week, with an exercise dose of 75%. The day after the
exercise before going to bed measurements of the pulse, as well as when you wake up. The number of hours
of sleep that has occurred is recorded. So that it is classified there are 25 incidents of sleep up to the limit of
6 hours and 47 incidents of sleeping more than 6 hours. The number of hours of sleep is then seen the
difference between the pulse training before and when you wake up. It turns out that on average, the less
sleep, the difference in pulse before and at waking time tends to be negative -0.8 the rate or pulse of waking
up is higher than before bedtime. Conversely, if the number of hours of sleep exceeds 6 hours there is a
positive difference in pulse rates of 4.65 beats. This means that the more hours you sleep, the pulse for
waking up is lower than the pulse before going to sleep.
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Figure 1. Number of hours of sleep and difference in sleep pulse up to 6 hours
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Figure 2. Hours of sleep and difference in sleep pulse of more than 6 hours

Figures 1 and 2 provide a clearer explanation that the longer the time spends sleeping by the person, so it
is the greater of the difference in pulse before and after waking up. Furthermore, to prove whether the
difference in pulse before and after this is significantly different, then the T test is carried out. The T test
results obtain the following results:
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Table 2. Test Results for Difference in Pulse Based on Duration of Sleep
Equal variances assumed Equal variances not assumed

Levene's Test for F .640
Equalit of .
Vgrianges Sig. 426
t -3.191 -3.252
t-test for Equality of df 70 51.779
Means Sig. (2-tailed) .002 .002
Mean Difference -5.45957 -5.45957
Std. Error Difference 1.71107 1.67885
Lower -8.87219 -8.82878
Upper -2.04696 -2.09037

Based on the table, it is found that the Levene's Test for Equality of Variances with a significance of
0.426, the data is declared normal. Next, the significance value of the T test is 0.002, this states that there is
a significant difference in hours of sleep on changes in resting pulse. Research provides strong evidence that
more than 6 hours of rest will have a good effect on recovery. This is supported by data from table 1. The
findings of this study provide a message that rest as indicated by the number of hours of sleep is very
important for the recovery process. This rest hour for normal people is usually 6 hours. The findings in this
study require more than 6 hours to obtain good recovery results. This rest will provide an opportunity for the
body's physiology to regenerate.

Various studies have shown that exercise will affect your pulse and blood pressure, it is evident that the
arteries will be more flexible after weight training (Au, Oikawa, Morton, MacDonald, & Phillips, 2017). A
researcher recommends doing weight training in order to get a good adaptation of blood vessel function (Au
et al., 2017). Aerobic exercise and weight training have a significant effect on diastolic pressure (Zhang et
al., 2018).

Exercise for 4 weeks at a dose of 65% 3 times per week was found to have an effect on lowering blood
pressure (Goldberg, Boutcher, & Boutcher, 2012). It turns out that interval training is more effective for
people with heart rehabilitation (Freyssin, Verkindt, Prieur, Benaich, Maunier, & Blanc, 2012) with a
training dose of 3 training sessions 12 reps for 30 seconds with a rest of 60 seconds. The number of pulses
and blood pressure was correlated (Sikiru & Okoye, 2013). Exercise of moderate intensity can help in
hypertension management and prevention programs (Sikiru & Okoye, 2013). Both moderate intensity
continuous aerobic exercise and high intensity aerobic interval training have an effect on increasing dilated
flow of blood vessels (Siasos et al., 2016). There is a conclusion that people who exercise 4-5 times a week
maintain the quality of the arteries in other words, there is good maintenance of the arteries (Shibata et al.,
2018).

The results of the research that occurred give a strong message that, exercise will affect the quality of
blood vessels. In essence, increasing activity when exercising will have an effect on the work of blood
vessels. The performance of these blood vessels is more flexible, less rigid, and smoother. With the
smoother performance of the blood vessels, the supply and process of bringing the remaining combustion to
be reprocessed or disposed of will be smoother. In particular, exercise provides evidence that there will be a
decrease in the resting pulse rate. It has been done a lot. Exercise with a dose of 70-80% with the sequence
of weight training after aerobic dose training, it turns out that there is an adaptation to a decrease in pulse
(Shiotsu, Watanabe, Tujii, & Yanagita, 2018). Exercise for 12 weeks with aerobic intensity was found to
have an effect on decreasing resting pulse rates (Osbak et al., 2011; Huang, Wang, Deng, She, & Wu, 2016).
Weight loss of 8% from initial body weight through diet and lifestyle changes was found to improve pulse
rhythm (Petersen et al., 2015). Aerobic exercise at a dose of 60-80% for 12 weeks with 5 exercises per week
was found to significantly reduce resting pulse rates. The following information illustrates that prolonged
aerobic exercise also has a greater effect on increasing Vo2max (Huang et al., 2016). Based on the results of
research and relevant research studies, it provides evidence that rest is very important. This study provides
exercise intervention with a dose of 75%, it turns out that the rest factor determines recovery.
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This research is conducted on students, based on the results of the research it can provide an important
information foundation, that the number of hours of rest will provide physiological opportunities for
regeneration. The results of this regeneration can be seen from the pulse rate reduction indicator. If the pulse
is still high it can be assumed that there is less rest. Furthermore, for people who do exercises with a 75%
load, at least a break of more than 6 hours is needed.

CONCLUSION

Exercise with an intensity of 75% associated with resting pulse in this study provides evidence that the
number of hours rest determines recovery. There is a significant difference between the pulse before going
to sleep and waking up between those who sleeps up to 6 hours and more than 6 hours. Exercise will
increase your pulse. The exercise adaptation process will occur when the rest hours are fulfilled. The longer
the time spent resting can be seen from the change in the pulse rate of waking up. Limitations in this study,
firstly, still not considering the activity factor outside of exercise on days other than training days. Second, it
has not included macro nutrition input as a variable for energy fulfillment and adaptation interests.
Recommendations for further research need to be clearly distinguished between men and women with a
larger sample. Needing an initial test of fitness status (especially Vo2Max), this variable may be able to
differentiate the time it takes to recover. Third, it is necessary to look at the HB level, it is known that HB in
the blood affects the process of transporting O2 and CO2. It is necessary to consider the record of fluid
intake. This variable is a very important variable in relation to the function of the thermoregulator and the
transport system.
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