
Journal of Positive School Psychology http://journalppw.com  

2022, Vol. 6, No. 8, 232-243 

 

The Effect Of Circuit Training With Fixed And Decreasing Rest 

Intervals On The Ability Of The Dominant Physical Component Of 

Female Volleyball Players 
 
Fatkurahman Arjuna 1* , Nawan Primasoni 2 ,  Yulvia Miftachurochmah3 

 

1Department of Sport Science, Faculty of Sport Science, Yogyakarta State University. 
2&3Department of Sport Coaching Education, Faculty of Sport Science, Yogyakarta State University. 

 

 

 

Abstract 

 

The circuit training model is one of the effective training models in improving the physical abilities of an 

athlete. The purpose of this study was whether circuit training with fixed and decreasing rest intervals had an 

effect on the ability of the dominant physical component in female volleyball athletes. This type of research is 

quantitative research with a quasi-experimental approach. The population in this study were all female 

volleyball players of the Baja 78 volleyball club, then taken based on purposive sampling technique and used 

as subjects in this study, then the size of the sample was determined by the population and taken according to 

the characteristics determined by the researcher, namely: 1 ). Female gender, 2). Age 15 – 23 years, 3). 

Physically and mentally healthy. 4). Volleyball athletes in this study had to train for at least 1 year. This 

research was conducted at the Bantul Regional Government Volleyball Hall and the Bantul District Square. 

The time of this research was carried out for two months, namely between July - September 2018 with a 

frequency of training three times a week, so it can be seen that the implementation of this treatment was carried 

out 24 times face to face. The collection technique in this study is a test and observation technique. The 

instruments in this study were test and non-test instruments. The analysis technique in this research is 

quantitative. The statistic used is t test. The results showed that there was an increase in strength, muscle 

endurance, speed, flexibility, power, agility, and cardiovascular endurance between before and after circuit 

training treatment with fixed rest intervals. Then the researchers concluded that circuit training with fixed rest 

intervals in general had an effect on the dominant physical component. 

Keywords: Interval, Rest Remains Decreased, Physical Predominant, Athlete. 

 

1. Introduction 

Interesting to study so that many sports circles devote 

their attention to efforts to improve fitness and sports 

achievement [1–3]. Coaching efforts through 

marketing, breeding, training, and research activities 

must be carried out in order to be able to compete in 

a sporting manner in each championship and be able 

to produce optimal performance [1,4]. The discovery 

of exercise methods that can be applied in the daily 

exercise process can be seen clearly in the overall 

sport science has developed rapidly which was 

originally only a natural explanation, now it has 

become a scientific cutting-edge knowledge so that it 

is expected to be able to keep up with changes in the 

world [5,6]. changes that occur in the world of sports, 

especially the use of science and technology for 

maximum sports achievement [7,8]. Likewise with 

volleyball in Indonesia [9,10]. 

Volleyball achievements in Indonesia, both for 

men and women, have had their ups and downs, with 

the last achievement of the Indonesian men's 

volleyball team being ranked fourth in the 2017 Asian 

Men's Championship which took place from 24 July-

1 August at Tridharma Gymnasium, Gresik [11]. For 

Indonesia, being in fourth place is a new history [12]. 

Previously, Indonesia's best achievement was in sixth 

place (1975, 1991, 1999, and 2009). At the Sea Game 

in Malaysia, the men's volleyball team won a silver 

medal [15]. For the women's volleyball team, the 

achievements have had ups and downs. Finally, the 

achievement of the women's volleyball team at the 

Sea Game in Malaysia 2017 getting a silver medal, 

defeated by the Thai team, has exceeded the target of 

PBVSI. 

The special area of Yogyakarta for volleyball 

achievements, especially women's, has decreased, as 

evidenced by the absence of women's volleyball 

teams from national events such as pro league and 

livoli in Indonesia. The tiered and continuous 

coaching will greatly affect the athletes and will even 

be able to bring up talented athletes who are new to 

volleyball players, especially women. For DIY, many 

have taken part in giving athletes to men's volleyball 

such as Andre, Miko, Zainudin, but they are very 
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unequal with the women's volleyball team in DIY. 

From some observations, the coach is more 

concerned with technical training than physical 

training on the grounds that the preparation for team 

formation is short, the level of knowledge of athletes 

is minimal about the importance of physical exercise 

and also many are less serious in physical exercise. 

The importance of physical condition in sports, 

especially in volleyball players is as a foundation for 

learning technique, tactics, strategy and mentality 

[13–15]. Prevent injury or reduce the risk of injury, 

able to accept relatively strenuous exercise, can 

maintain posture and body weight and can increase 

self-confidence[16,17]. The benefits of physical 

exercise for volleyball players are better, not easily 

tired even in relatively long matches, easy to recover 

after heavy training and competition, reduce muscle 

pain, able to practice longer and better techniques and 

techniques, not easily injured , recover quickly if 

injured, prevent mental fatigue and improve 

concentration [18]. More confident and enjoy playing 

more [19,20]. 

The basic factors of training which include 

physical preparation, technique, tactics, and 

psychology are closely related, but each formation 

has a way of developing [21,22]. Physical and 

technical preparation provide the basis for the 

formation of subsequent abilities [23]. Physical 

ability is needed to acquire better technical skills, 

better technical abilities, to be prepared to acquire 

tactical abilities and if tactical abilities are obtained, 

it is useful to use them to prepare for competition 

maturity abilities [24]. Of these various factors, 

physical is the foundation of the peak of achievement 

[25]. Physical condition plays a very important role 

in the training program, because technique, tactics, 

and mentality will be developed properly if they have 

good physical qualities [26,27]. 

Physical exercise methods that are suitable to 

improve the ability of physical conditions which 

include aerobic capacity and anaerobic capacity [28–

30]. These training methods include using the circuit 

training method [31,32]. Circuit training was 

developed by Morgan and Anderson in 1953 at the 

University of Leeds in England [33,34]. The start of 

this exercise consists of 9 to 12 exercise protocols 

using moderate intensity (40% to 60% of 1 RM) with 

a certain number of repetitions and a certain time with 

little rest on each shift to the next exercise station [35]. 

The circuit system consists of a series of resistance 

exercises performed successively with minimal rest 

between each exercise, by performing circuit training 

can increase the time to lactate threshold, body 

composition, and improve strength and endurance 

[36]. 

From the results of the study, after doing a circuit 

exercise consisting of two programs, namely using 

body weight and an aerobic program, it can improve 

health, cardiorespiratory and muscle fitness [37,38]. 

High-intensity circuit training (HICT) is an efficient 

way of training to help reduce body fat, improve 

insulin sensitivity, increase VO2 max and muscle 

fitness Circuit training is a useful and effective 

method for improving cardiovascular strength and 

performance [39–41]. 

Circuit training 3 times per week for six weeks 

for 2 minutes at an intensity of 90% – 95% of target 

heart rate in increments of reps every two weeks of 8, 

10 12 reps followed by active rest at 60% – 70% of 

heart rate showed that there was a significant increase 

in aerobic capacity and improved cardiovascular 

fitness [42]. Meanwhile, circuit training carried out in 

15 weeks lasting about 45 minutes with an intensity 

of 60% - 85% of heart rate can affect significant 

changes in anthropometric variables and physical 

conditions [43]. 

The types of exercises to improve physical 

condition are a unified whole and cannot be separated 

[44]. This means that in improving the physical 

condition of all components, it must be developed 

even though it is carried out with a priority system 

according to the circumstances or status required by 

the athlete [45,46]. Of the several types of 

components of physical condition, most of them must 

be present in the circuit training program that will be 

given to every athlete in the achievement sport, in this 

case the female volleyball player in the Special 

Region of Yogyakarta. 

In order to know the method of physical exercise 

needed, it is necessary to know the extent to which 

circuit training affects the ability of the dominant 

physical components of female volleyball players 

which include strength, muscle endurance, speed, 

flexibility, power, agility and cardiovascular 

endurance. 

2. Methods  

This research is a quantitative research, while in terms 

of the method used in this research, it is a quasi-

experimental research [47,48]. Based on data analysis 

using quantitative analysis, the treatment group was 

measured by providing the type of exercise in the 

form of circuit training with fixed rest intervals and 

decreasing rest intervals to increase the ability of the 

dominant physical components consisting of strength, 

muscle endurance, speed, flexibility, power, agility, 

endurance. cardiovascular. 

The population in this study were all female 

volleyball players of the Baja 78 volleyball club. The 

sample in this study will be taken from the existing 

population by means of "Porpusive Sampling". The 

size of the sample is determined by the total 

population and is taken according to the 
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characteristics determined by the researcher, namely: 

1. Female gender, 2. Age 15 – 23 years, 3. Physically 

and mentally healthy. 4. Volleyball athletes in this 

study had to train for at least 1 year. This research was 

conducted at the Bantul Regional Government 

Volleyball Hall and the Bantul District Square. The 

time of this research was carried out for two months, 

namely between July - September 2018 with a 

frequency of training three times a week, so it can be 

seen that the implementation of this treatment was 

carried out 24 times face to face. While the exercise 

program applied to improve physical condition by 

using fixed rest intervals and decreasing rest intervals 

by circuit training. The research design uses a design 

with a factorial design as described in table 1 and 

 the circuit training program table in this study 

is described in table 2 below:

 

Table 1. Research Design 

 

Intervals (B) 

Rest Interval Fixed 45 sec 

(B1) 

Rest interval Decreases every 

10 sec (B2) 

Circuit training (A1) A1-B1 A1-B2 

description 

A1B1: 
circuit training method with fixed rest intervals on strength, muscle endurance, 

speed, flexibility, power, agility, cardiovascular endurance 

A2B1: 
circuit training method with rest intervals decreased on strength, muscle endurance, 

speed, flexibility, power, agility, cardiovascular endurance. 

 

 

Table 2. Training Circuit 

 

Information Circuit Training 

Practice time 8 weeks 

Frequency 3 times per week 

Number of Circuits 
9 stations (shuttle run, half squat jump, squat trust, jumping jack, 

frog jump, step up, side 

Time per circuit 10 minutes – 20 minutes 

amount of time 30 – 45 minutes 

Burden 60 - 80 % of RM (Maximum Reps) 

Reps 15 – 20 times 

Rest interval for each station 
45 seconds for fixed intervals and 10 seconds for decreasing 

intervals, starting from 80 

Total Rest seconds for one station to the next station 

3. Results and Discussion 

The results of the study on the effect of circuit training 

with fixed and decreasing rest intervals on the ability 

of the dominant physical component of female 

volleyball players. The dominant physical 

components studied consisted of muscle strength, 

muscle endurance, speed, flexibility, leg power, 

agility, and cardiovascular endurance. Below will be 

explained in detail on each component in this study as 

follows: 

 

1. Muscle Strength Test Results 

 

Measurement of muscle strength is carried out by 

measuring the strength of the back muscles and leg 

muscles using a measuring instrument hand and leg 

digital dynamometer. 

Based on the results of arm muscle 

measurements, it can be seen that from 36 female 

volleyball athletes in the pretest measurement there 

were no subjects who had arm muscle strength in the 

perfect and very good category (0.0%), 14 subjects 

(38.9%) had strong arm muscles. arm muscles in the 

good category, 21 subjects (58.3%) had arm muscle 

strength in the sufficient category and 1 subject 

(2.8%) had arm muscle strength in the less category. 

The measurement results in the posttest also did not 

have subjects who had arm muscle strength in the 

perfect category, there was 1 subject (2.8%) had arm 

muscle strength in the very good category, 18 subjects 

(50.0%) had arm muscle strength in the very good 

category. good category, 17 subjects (47.2%) had arm 

muscle strength in the sufficient category and no 

subject had arm muscle strength in the less category 

(0.0%). From the results of these measurements, it 
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can be concluded that between the measurements of 

arm muscle strength, there is a change between the 

pretest and posttest. The results showed that in the 

pretest the majority of the research subjects had arm 

muscle strength in the sufficient category, while in the 

posttest the majority of the research subjects had arm 

muscle strength in the good category. Furthermore, 

the calculation of the mean (mean) between pretest 

and posttest between circuit training treatments with 

fixed and decreasing rest intervals and comparison 

with controls. The results of the calculation of the 

mean (mean) arm muscle strength between the pretest 

and posttest between treatments are presented in the 

following table. 

 

Table 3. Comparison of Average Arm Muscle 

Strength between Treatments 

 

Treatment Pretest Posttest Difference 

Control 21,4 23,0 1,62 

Fixed Rest 27,6 29,3 1,67 

Downhill Rest 25,4 27,5 2,14 

 

Comparison of the results of the measurement of 

arm muscle strength in the table above, it can be seen 

that the circuit training treatment interval with fixed 

and decreased rest and control both showed an 

increase between pretest and posttest. However, the 

measurement of arm muscle strength in the circuit 

training treatment with a decreased rest interval 

showed the highest difference between the pretest and 

posttest, and the increase in arm muscle strength in 

the circuit training treatment with a rest interval did 

not show a significant difference with the control. 

The results of measuring the leg muscle strength 

of female volleyball athletes were compared with the 

norm of the leg muscle strength test according to the 

sex of each subject. 

Based on these results, it can be seen that from 

36 female volleyball athletes in the pretest 

measurement there were no subjects who had leg 

muscle strength in the perfect category (0.0%), 2 

subjects (5.6%) had leg muscle strength in the good 

category. once, 7 subjects (19.4%) had leg muscle 

strength in the good category, 20 subjects (55.6%) 

had leg muscle strength in the moderate category and 

7 subjects (19.4%) had leg muscle strength in the less 

category. The measurement results in the posttest also 

did not have subjects who had leg muscle strength in 

the perfect category, there were 2 subjects (5.4%) had 

leg muscle strength in the very good category, 10 

subjects (27.8%) had leg muscle strength in the very 

good category. good category, 23 subjects (63.9%) 

had leg muscle strength in the sufficient category and 

1 subject (2.8%) had leg muscle strength in the less 

category. 

From the results of these measurements, it can be 

concluded that between the measurements of leg 

muscle strength there is a change between the pretest 

and posttest. The results showed that the number of 

subjects with lower leg muscle strength in the posttest 

category was less than in the pretest and there was an 

increase in the number of subjects with leg muscle 

strength in the good category. Furthermore, the 

calculation of the mean (mean) between pretest and 

posttest between circuit training treatments with fixed 

and decreasing rest intervals and comparison with 

controls. The results of the calculation of the mean 

(mean) leg muscle strength between the pretest and 

posttest between treatments are presented in the 

following table. 

 

Table 4.  Comparison of the Average Strength 

of the Limbs between Treatments 

 

Treatment Pretest Posttest Difference 

Control 81,7 95,0 13,33 

Fixed Rest 114,4 132,3 17,92 

Downhill Rest 99,3 119,8 20,54 

 

Comparison of the results of the measurement of 

leg muscle strength in the table above, it can be seen 

that the treatment of interval circuit training with 

fixed and decreased rest and control both showed an 

increase between the pretest and posttest. However, 

the measurement of leg muscle strength in circuit 

training treatment with a decreasing rest interval 

showed the highest difference between the pretest and 

posttest, and the increase in leg muscle strength in 

circuit training with rest intervals did not show a 

significant difference with the control. 

 

2. Muscle Endurance Test Results 

 

The results of the measurement of abdominal muscle 

endurance of female volleyball athletes with a sit up 

test were then compared with the norm of abdominal 

muscle endurance with a sit up test according to the 

sex of each subject. Based on the results of these 

measurements, it can be seen that from 36 female 

volleyball athletes in the pretest measurement there 

were no subjects who had abdominal muscle 

endurance in the perfect category (0.0%), 3 subjects 

(8.3%) had abdominal muscle endurance. in the very 

good category, 10 subjects (27.8%) had abdominal 

muscle endurance in the good category, 12 subjects 

(33.3%) had abdominal muscle endurance in the 

moderate category and 11 subjects (30.6%) have 

abdominal muscle endurance in the less category. The 

measurement results in the posttest also did not have 

subjects who had abdominal muscle endurance in the 

perfect category, there were 2 subjects (5.6%) had 

abdominal muscle endurance in the very good 
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category, 10 subjects (27.8%) had good endurance. 

abdominal muscles in the good category, 20 subjects 

(55.6%) had abdominal muscle endurance in the 

moderate category and 4 subjects (11.1%) had 

abdominal muscle endurance in the less category. 

From the results of these measurements, it can be 

concluded that the measurement of abdominal muscle 

endurance shows that there is a change between the 

pretest and posttest. The results show that the number 

of subjects who have abdominal muscle endurance in 

the less category in the posttest is less than in the 

pretest and there is an increase in the number of 

subjects with abdominal muscle endurance in the 

sufficient category. Furthermore, the calculation of 

the mean (mean) between pretest and posttest 

between circuit training treatments with fixed and 

decreasing rest intervals and comparison with 

controls. The results of the calculation of the mean 

(mean) abdominal muscle endurance between pretest 

and posttest between treatments are presented in the 

following table. 

 

Table 5. Comparison of Average Abdominal Muscle 

Endurance between Treatments 

 

Treatment Pretest Posttest Difference 

Control 36,1 37,3 1,17 

Fixed Rest 43,2 46,1 2,92 

Downhill 

Rest 

41,8 47,3 5,50 

 

Comparison of the results of abdominal muscle 

endurance measurements in the table above, it can be 

seen that the treatment of interval circuit training with 

fixed and decreased rest and control both showed an 

increase between the pretest and posttest. However, 

the measurement of abdominal muscle endurance in 

the circuit exercise treatment with a decreasing rest 

interval showed the highest difference between the 

pretest and posttest, and the increase in abdominal 

muscle endurance in the circuit exercise treatment 

with a rest interval did not show a significant 

difference with the control. 

Then the results of the measurement of arm and 

shoulder muscle endurance of female volleyball 

athletes with a push up test were then compared with 

the norm of arm and shoulder muscle endurance with 

a push up test according to the gender of each subject. 

Based on the measurement results, it can be seen that 

bahwa dari 36 orang atlet bola voli putri pada In the 

pretest measurement there were 30 subjects who had 

arm and shoulder muscle endurance in the perfect 

category (83.3%), 1 subject (2.8%) had arm and 

shoulder muscle endurance in the very good category, 

4 subjects (11, 1%) had arm and shoulder muscle 

endurance in the good category, 1 subject (2.8%) had 

arm and shoulder muscle endurance in the moderate 

category and no subject (0.0%) had arm and shoulder 

muscle endurance. shoulder in the less category. The 

measurement results in the posttest there are 33 

subjects who have arm and shoulder muscle 

endurance in the perfect category (91.7%), 3 subjects 

(8.3%) have arm and shoulder muscle endurance in 

the very good category, and no subject (0.0%) who 

have arm and shoulder muscle endurance in the good, 

sufficient or less category. 

From the results of these measurements, it can be 

concluded that the measurement of arm and shoulder 

muscle endurance shows that there is a change 

between the pretest and posttest. The results showed 

that the number of subjects who had perfect arm and 

shoulder muscle endurance in the perfect category 

increased between pretest and posttest and the lowest 

arm and shoulder muscle endurance in the posttest 

was in the good category. Furthermore, the 

calculation of the mean (mean) between pretest and 

posttest between circuit training treatments with fixed 

and decreasing rest intervals and comparison with 

controls. The results of the calculation of the mean 

(mean) arm and shoulder muscle endurance between 

the pretest and posttest between treatments are 

presented in the following table. 

 

Table 6. Comparison of Average Arm and Shoulder 

Muscle Endurance between Treatments 

 

Treatment Pretest Posttest Difference 

Control 26,1 26,9 0,83 

Fixed Rest 27,6 30,3 2,67 

Downhill 

Rest 

26,3 31,4 5,17 

 

Comparison of the results of the measurement of 

arm and shoulder muscle endurance in the table 

above, it can be seen that the treatment of interval 

circuit training with fixed and decreased rest and 

control both showed an increase between the pretest 

and posttest. However, the measurement of arm and 

shoulder muscle endurance in circuit training 

treatment with a decreasing rest interval showed the 

highest difference between the pretest and posttest, 

and the increase in arm and shoulder muscle 

endurance in circuit training with rest intervals still 

showed a lower difference than the control. 

 

3. Test Results Speed 

 

Measurement of speed or speed is carried out by the 

50-meter sprint method. The results of the female 

volleyball athlete's speed measurement were then 

compared with the speed test norm. Based on the 

results of these measurements, it can be seen that 

from 36 female volleyball athletes in the pretest 

measurement there were no subjects who had speed 

in the perfect category (0.0%), 1 subject (2.8%) had 

speed in the very good category, 10 subjects (27.8%) 
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had speed in the good category, 16 subjects (44.4%) 

had speed in the moderate category and 9 subjects 

(25.0%) had speed in the less category. The 

measurement results in the posttest also did not have 

subjects who had speed in the perfect category, there 

were 4 subjects (11.1%) who had speed in the perfect 

category. good once, 13 subjects (36.1%) had speed 

on good category, 15 subjects (41.7%) had speed in 

the moderate category and 4 subjects (11.1%) had 

speed in the less category. 

From the results of these measurements, it can be 

concluded that between the speed measurements, 

there is a significant change between the pretest and 

posttest. The results show that the number of subjects 

with less speed in the posttest category is less than in 

the pretest and there is an increase in the number of 

subjects with speed in the good category. 

Furthermore, the calculation of the mean (mean) 

between pretest and posttest between circuit training 

treatments with fixed and decreasing rest intervals 

and comparison with controls. 

Furthermore, the calculation of the mean (mean) 

between pretest and posttest between circuit training 

treatments with fixed and decreasing rest intervals 

and comparison with controls. The results of the 

calculation of the mean (mean) speed between the 

pretest and posttest between treatments are presented 

in the following table. 

 

Table 7. Comparison of Average Speed between 

Treatments 

 

Treatment Pretest Posttest Difference 

Control 8,9 8,8 0,13 

Fixed Rest 8,6 8,5 0,16 

Downhill 

Rest 

8,7 8,1 0,56 

 

Comparing the speed measurement results in the 

table above, it can be seen that the treatment of 

interval circuit training with fixed and decreased rest 

and control both showed an increase between the 

pretest and posttest. However, the measurement of the 

speed of the circuit training treatment with a 

decreasing rest interval showed the highest difference 

between the pretest and posttest, and the increase in 

the speed of the circuit training treatment with a rest 

interval still did not show a significant difference with 

the control. 

 

4. Flexibility Test Results 

 

Flexibility measurement was carried out using the 

flexometer method. The results of measuring the 

flexibility of female volleyball athletes were then 

compared with the norm of the flexibility test 

according to the gender and age category of each 

subject. Based on the measurement results, it can be 

seen that from 36 female volleyball athletes in the 

pretest measurement there were 11 subjects who had 

flexibility in the perfect category (30.6%), 2 subjects 

(5.6%) had flexibility in the very good category, 23 

Subjects (63.9%) had flexibility in the good category, 

and no subject (0.0%) had flexibility in the sufficient 

or less category. The measurement results in the 

posttest were 33 subjects who had flexibility in the 

perfect category (91.7%), 3 subjects (8.3%) had 

flexibility in the very good category, and no subject 

(0.0%) had flexibility in the good, sufficient and poor 

categories. 

From the results of this measurement, it can be 

concluded that between the flexibility measurements 

there is a change between the pretest and posttest. The 

results show that the number of subjects who have 

flexibility in the perfect category increases between 

pretest and posttest and the lowest level of flexibility 

in the posttest is in the very good category. 

Furthermore, the calculation of the mean (mean) 

between pretest and posttest between circuit training 

treatments with fixed and decreasing rest intervals 

and comparison with controls. The results of the 

calculation of the average (mean) flexibility between 

pretest and posttest between treatments are presented 

in the following table. 

 

 

 

Table 8. Comparison of Average Flexibility between 

Treatments 

Treatment Pretest Posttest Difference 

Control 18,1 28,4 10,26 

Fixed Rest 23,1 33,7 10,58 

Downhill Rest 23,7 34,7 11,01 

 

Comparison of the results of flexibility 

measurements in the table above, it can be seen that 

the treatment of interval circuit training with fixed 

and decreased rest and control both showed an 

increase between the pretest and posttest. However, 

the measurement of flexibility in the treatment of 

interval circuit training with decreased rest showed 

the highest difference in improvement between the 

pretest and posttest. 

5. Power Test Results 

The power measurement is carried out using the 

Jump-DF digital Vertical Jump method. The results 

of measuring the power of women's volleyball 

athletes were then compared with the norm of the 

power test. Based on the measurement results, it can 

be seen that from 36 female volleyball athletes in the 

pretest measurement there were 16 subjects who had 

power in the perfect category (44.4%), 8 subjects 
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(22.2%) had power in the very good category, 7 

Subjects (19.4%) had power in the good category, 4 

subjects (11.1%) had power in the moderate category 

and 1 subject (2.8%) had power in the less category. 

The measurement results in the posttest there are 19 

subjects who have power in the perfect category 

(52.8%), 10 subjects (27.8%) have power in the very 

good category, 6 subjects (16.7%) have power in the 

good category , 1 subject (2.8%) has power in the 

sufficient category and no subject (0.0%) has power 

in the less category. 

From the results of this measurement, it can be 

concluded that between the power measurements 

there is a change between the pretest and posttest. The 

results show that the number of subjects who have 

power in the perfect category increases between the 

pretest and posttest and the lowest level of power in 

the posttest is in the sufficient category. Furthermore, 

the calculation of the mean (mean) between pretest 

and posttest between circuit training treatments with 

fixed and decreasing rest intervals and comparison 

with controls. The results of the calculation of the 

mean (mean) power between the pretest and posttest 

between treatments are presented in the following 

table. 

 

Table 9. Comparison of Average Power between 

Treatments 

 

Treatment Pretes

t 

Posttest Difference 

Control 44,6 45,4 0,83 

Fixed Rest 46,3 50,2 3,92 

Downhill Rest 44,5 48,9 4,42 

 

Comparison of the results of power measurements 

in the table above, it can be seen that the treatment of 

interval circuit training with fixed and decreased rest 

and control both showed an increase between the 

pretest and posttest. However, the measurement of 

circuit training treatment power with interval 

decreased rest showed the highest difference between 

pretest and posttest, when compared to the circuit 

training treatment with rest intervals and control. 

6. Agility Test Results 

Measurement of agility was carried out by the T-test 

method. The results of measuring the agility of female 

volleyball athletes were then compared with the 

agility test norm. The results of these measurements 

are then compared with the norm of cardiopulmonary 

endurance test according to the gender and age 

category of each subject. Based on the results of these 

measurements, it can be seen that of the 36 female 

volleyball athletes in the pretest measurement, all of 

them have agility in the less category (100.0%). The 

measurement results on the posttest also showed that 

all subjects had agility in the less category (100.0%). 

From the results of this measurement, it can be 

concluded that between the agility measurements 

there is no change between the pretest and posttest. 

The results showed that in both the pretest and 

posttest, the majority of research subjects had agility 

in the poor category. Furthermore, the calculation of 

the mean (mean) between pretest and posttest 

between circuit training treatments with fixed and 

decreasing rest intervals and comparison with 

controls. The results of the calculation of the mean 

(mean) agility between the pretest and posttest 

between treatments are presented in the following 

table. The results showed that there was an increase 

in the number of subjects who had good 

cardiovascular power. Furthermore, the calculation of 

the mean (mean) between pretest and posttest 

between circuit training treatments with fixed and 

decreasing rest intervals and comparison with 

controls. The results of the calculation of the average 

(mean) cardiovascular power between pretest and 

posttest between treatments are presented in the 

following table. 

Table 10. Comparison of Average Cardiovascular 

Power between Treatments 

 

Treatment Pretest Posttest Difference 

Control 30,0 30,4 0,37 

Fixed Rest 31,9 32,5 0,61 

Downhill 

Rest 

32,7 34,0 1,30 

Comparison of the results of agility measurements 

in the table above, it can be seen that the treatment of 

interval circuit training with fixed and decreased rest 

and control both showed an increase between the 

pretest and posttest. However, the agility 

measurement of circuit training treatment with 

decreasing rest intervals showed the highest 

difference in improvement between pretest and 

posttest. 

 

7. Cardiovascular Power Test Results 

The measurement of cardiorespiratory 

endurance/fitness (VO2Max) is the Multistage 

Fitness Test method. The results of these 

measurements are then compared with the norm of 

the cardiopulmonary endurance test according to the 

sex and age category of each subject. Based on the 

measurement results can it is known that from 36 

female volleyball athletes in the pretest measurement 

there were no subjects who had cardiovascular power 

in the perfect, very good and good categories (0.0%), 

28 subjects (77.8%) had cardiovascular power in the 

moderate category and 8 subjects (22.2%) had 

cardiovascular power in the less category. The 
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measurement results in the posttest also did not have 

subjects who had cardiovascular power in the perfect 

or very good category (0.0%), there were 4 subjects 

(11.1%) had cardiovascular power in the good 

category, 22 subjects (61.1%) ) had cardiovascular 

power in the moderate category and 10 subjects 

(27.8%) had cardiovascular power in the less 

category. 

From the results of these measurements, it can be 

concluded that between the measurements of 

cardiovascular power, there is a change between the 

pretest and posttest. The results showed that there was 

an increase in the number of subjects who had good 

cardiovascular power. Furthermore, the calculation of 

the mean (mean) between pretest and posttest 

between circuit training treatments with fixed and 

decreasing rest intervals and comparison with 

controls. The results of the calculation of the average 

(mean) cardiovascular power between pretest and 

posttest between treatments are presented in the 

following table. 

 

Table 11. Comparison of Average Cardiovascular 

Power between Treatments 

 

Treatment Pretest Posttest Difference 

Control 30,0 30,4 0,37 

Fixed Rest 31,9 32,5 0,61 

Downhill 

Rest 

32,7 34,0 1,30 

 

Comparison of the results of cardiovascular power 

measurements in the table above, it can be seen that 

the treatment of interval circuit training with fixed 

and decreased rest and control both showed an 

increase between the pretest and posttest. However, 

the measurement of cardiovascular power in circuit 

training treatment with a decreasing rest interval 

showed the highest difference between the pretest and 

posttest, and the increase in cardiovascular power in 

the circuit exercise treatment with rest intervals did 

not show any significant difference with the control.  

A similar study (Arazi et al, 2017) with the title 

"The effect of resistance training set configuration on 

strength, power, and hormonal adaptation in female 

volleyball players" but previous research only 

discussed an 8-week training program to measure the 

endurance of female volleyball athletes. Another 

thing from previous research is that researchers focus 

on anthropometric characteristics. However, previous 

researchers supported the results of this study. This is 

based on the results of research which states that the 

7 factors that the researchers examine are an 

inseparable part of the achievements of women's 

volleyball athletes. Thus, the controversy between 

previous research and this research lies in the focus of 

the study. 

This study aims to determine the effect of circuit 

training with fixed and decreasing rest intervals on 

the ability of the dominant physical component of 

female volleyball players. The predominant physical 

component exercise has a very important role in the 

athlete's training program for achievement sports. 

According to Puspodari et al. (2015), a well-planned 

and systematic physical condition training program 

aimed at improving physical fitness and functional 

abilities of body systems enables athletes to achieve 

better performance. From the circuit training method 

that has been carried out in the implementation of the 

research, it shows that overall it proves that there is a 

significant effect on the circuit training method with 

the rest interval remaining 45 seconds and the rest. 

interval decreased by 10 seconds to the ability of the 

dominant physical component. The results showed an 

increase in strength, muscle endurance, speed, 

flexibility, power, agility, cardiovascular endurance, 

but at the circuit training interval with a fixed 45 

second rest interval the increase in the ability of the 

dominant physical component did not show a 

significant difference with the control. 

The measurement of arm muscle strength in the 

control group showed an increase of 1.62 kg, in the 

rest group it still increased by 1.67 kg and in the 

decreased rest group it showed an increase of 2.14 kg. 

Measurement of leg muscle strength in the control 

group showed an increase of 13.33 kg, in the resting 

group it still increased by 17.92 kg and in the 

decreasing rest group it showed an increase of 20.54 

kg. Measurement of abdominal muscle endurance in 

the control group showed an increase in sit-ups by 

1.17 times per minute, in the resting group it still 

increased by 2.92 times per minute and in the 

decreasing rest group it showed an increase of 5.5 

times per minute. Measurement of arm and shoulder 

muscle endurance in the control group showed an 

increase in push-ups of 0.83 times per minute, in the 

rest group it still increased by 2.67 times per minute 

and in the decreased rest group it showed an increase 

of 5.17 times per minute. 

Measurement of speed in the control group 

showed an increase of 0.13 seconds, in the rest group 

it continued to increase by 0.16 seconds and in the 

decreased rest group it showed an increase of 0.56 

seconds. Measurement of flexibility in the control 

group showed an increase of 10.26 cm, at the resting 

group still increased by 10.58 cm and in the 

decreasing rest group it showed an increase of 11.01 

cm. The power measurement in the control group 

showed an increase in Vertical Jumps by 0.03 cm, in 

the resting group it still increased by 3.92 cm and in 

the rest group it increased by 3.92 cm. decreased rest 

showed an increase of 4.42 cm. 

Measurement of agility in the control group 

showed an increase in beam side step of 3.17 seconds, 
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in the rest group it still increased by 3.25 seconds and 

in the decreased rest group it showed an increase of 

4.67 seconds. Measurement of cardiovascular 

endurance in the control group showed an increase of 

0.37 ml.kg/minute, in the resting group it continued 

to increase by 0.61 ml.kg/minute and in the decreased 

resting group showed an increase of 1.30 

ml.kg/minute.  

The results showed that the increase in strength, 

muscle endurance, speed, flexibility, power, agility, 

cardiovascular endurance in circuit training with rest 

intervals decreased higher than fixed rest intervals. 

Based on these results, it can be concluded that circuit 

training with a decreasing rest interval of 10 seconds 

is more effective in improving the ability of the 

dominant physical component than a fixed rest 

interval of 45 seconds. 

The system in circuit training with intervals 

includes alternating periods of work and rest. Circuit 

training program designed to improve physical 

condition, in compiling a program it is necessary to 

emphasize the physiological effects that are produced 

as training goals to be achieved [49–51]. This means 

that the athlete will try harder to complete the exercise 

from one post to the next than he does in a fixed 45 

second rest interval training [52]. So, the shorter the 

recovery time, the more the training load will increase 

[53]. So, the shorter the recovery time, the more the 

training load will increase. Recovery is a process that 

is directly related to the training load used. recovery 

curve that represents the body's ability to achieve 

homeostasis is not linear [54,55]. 

4. Conclusions 

Based on the results of research on the effect of circuit 

training with fixed and decreasing rest intervals on 

the ability of the dominant physical component of 

female volleyball players, it can be concluded that 

circuit training with fixed rest intervals in general has 

an influence on the dominant physical component. 

The results showed that there was an increase in 

strength, muscle endurance, speed, flexibility, power, 

agility, and cardiovascular endurance between before 

and after circuit training treatment with fixed rest 

intervals, but the increase did not show a significant 

difference with the control. 

Circuit training with decreased rest intervals 

generally has an effect on the dominant physical 

component. The results showed that there was an 

increase in muscle endurance, speed, flexibility, 

power, agility, cardiovascular endurance between 

before and after circuit training treatment with 

decreased rest intervals, and the increase showed a 

significant difference with the control. 

There are differences in circuit training with fixed 

and decreasing rest intervals that have an effect on the 

ability of the dominant physical component. The 

results showed that the increase in strength, muscle 

endurance, speed, flexibility, power, agility, 

cardiovascular endurance in circuit training with rest 

intervals decreased higher than fixed rest intervals. 

Based on these results, it can be concluded that circuit 

training with decreased rest intervals is more effective 

in improving the ability of the dominant physical 

component than fixed rest intervals. 

 

REFERENCES 

 [1] F. de O. Matos, D.M. Samulski, J.R.P. de 

Lima, L.S. Prado, Cargas elevadas de 

treinamento alteram funções cognitivas em 

jogadores de futebol, Rev. Bras. Med. Do 

Esporte. 20 (2014) 388–393. 

https://doi.org/10.1590/1517-

86922014200501274. 

[2] J.H.F. Neto, M.D. Kennedy, The multimodal 

nature of high-intensity functional training: 

Potential applications to improve sport 

performance, Sports. 7 (2019) 1–14. 

https://doi.org/10.3390/sports7020033. 

[3] T. Ishihara, T. Nakajima, K. Yamatsu, K. 

Okita, M. Sagawa, N. Morita, Relationship of 

participation in specific sports to academic 

performance in adolescents: A 2-year 

longitudinal study, Scand. J. Med. Sci. Sport. 

30 (2020) 1471–1482. 

https://doi.org/10.1111/sms.13703. 

[4] M. Kocić, I. Bojić, M. Aleksandrović, A. 

Ignjatović, D. Radovanović, Physical Activity 

in Adolescent with Mental Retardation: Is 

Adapted Basketball Training Adequate 

Stimulus to Improve Cardiorespiratory 

Fitness and Sport Skills Performance?, Acta 

Fac. Medicae Naissensis. 34 (2017) 159–168. 

https://doi.org/10.1515/afmnai-2017-0018. 

[5] J. García-Fernández, J. Fernández-Gavira, 

A.J. Sánchez-Oliver, P. Gálvez-Ruíz, M. 

Grimaldi-Puyana, G. Cepeda-Carrión, 

Importance-performance matrix analysis 

(Ipma) to evaluate servicescape fitness 

consumer by gender and age, Int. J. Environ. 

Res. Public Health. 17 (2020) 1–19. 

https://doi.org/10.3390/ijerph17186562. 

[6] M. Zwinkels, O. Verschuren, A. Balemans, K. 

Lankhorst, S. te Velde, L. van Gaalen, J. de 

Groot, A. Visser-Meily, T. Takken, Effects of 

a school-based sports program on physical 

fitness, physical activity, and cardiometabolic 

health in youth with physical disabilities: Data 

from the sport-2-stay-fit study, Front. Pediatr. 

6 (2018) 1–11. 

https://doi.org/10.3389/fped.2018.00075. 



241  Journal of Positive School Psychology  

 

 

[7] C.C. Shen, Y.H. Tseng, M.C.S. Shen, H.H. 

Lin, Effects of sports massage on the 

physiological and mental health of college 

students participating in a 7-week intermittent 

exercises program, Int. J. Environ. Res. Public 

Health. 18 (2021). 

https://doi.org/10.3390/ijerph18095013. 

[8] V. Krishnan, Plyometric Training for Young 

Male Field Hockey Players Plyometric 

Training for Young Male Field Hockey 

Players, Internet J. Allied Heal. Sci. Pract. 18 

(2020). 

[9] M. Noble, Aerobic Conditioning for Team 

Sports, Strategies. 5 (2009) 24–27. 

https://doi.org/10.1080/08924562.1991.1059

1824. 

[10] S. Pal,  Α Joginder, Y. Σ, S. Kalra, B. Sindhu, 

Different Training Approaches in Karate-A 

Review, London J. Res. Humanit. Soc. Sci. 20 

(2020). 

[11] A. Andriani, F. Awang Irawan, Coaching 

Evaluation for Women’s Volleyball Sports 

Year 2018 Semarang City Article Info, J. 

Phys. Educ. Sport. 8 (2019) 11–18. 

https://journal.unnes.ac.id/sju/index.php/jpes/

article/view/26163. 

[12] Parlindungan, the Effectiveness of Volleyball 

Smash Training, 1 (2017) 672. 

[13] X. Xiao, Z.-C. Wu, K.-C. Chou, A multi-label 

classifier for predicting the subcellular 

localization of gram-negative bacterial 

proteins with both single and multiple sites, 

PLoS One. 6 (2011) e20592. 

[14] M. Kehl, H. Strobl, S. Tittlbach, J. Loss, The 

Person Who Plays Handball Needs the Ball, 

the Contact and the Community-Changes in 

Sport Club Activities Due to the COVID-19 

Pandemic and its Significance for Sports 

Clubs, Gesundheitswesen. 83 (2021) 159–

165. https://doi.org/10.1055/a-1341-1609. 

[15] R. Hoekman, K. Breedveld, G. Kraaykamp, 

Sport participation and the social and physical 

environment: explaining differences between 

urban and rural areas in the Netherlands, Leis. 

Stud. 36 (2017) 357–370. 

https://doi.org/10.1080/02614367.2016.1182

201. 

[16] J. Dinet, C. Bauchet, L. Hoareau, 

Collaborative game design with children with 

hemophilia as a tool for influencing opinions 

about physical activity at school, Psychol. 

Russ. State Art. 12 (2019) 159–171. 

https://doi.org/10.11621/pir.2019.0410. 

[17] K. Bernstein, P. Seales, A. Mroszczyk-

McDonald, Selected Musculoskeletal Issues 

in Adolescents, Prim. Care - Clin. Off. Pract. 

47 (2020) 257–271. 

https://doi.org/10.1016/j.pop.2020.02.005. 

[18] D. Forsdyke, A. Smith, M. Jones, A. Gledhill, 

Psychosocial factors associated with 

outcomes of sports injury rehabilitation in 

competitive athletes: A mixed studies 

systematic review, Br. J. Sports Med. 50 

(2016) 537–544. 

https://doi.org/10.1136/bjsports-2015-

094850. 

[19] M. Hoven, Re-characterizing confidence 

because of religious and personal rituals in 

sport: findings from a qualitative study of 15 

year old student-athletes, Sport Soc. 22 (2019) 

296–310. 

https://doi.org/10.1080/17430437.2017.1360

582. 

[20] D. Fletcher, M. Sarkar, A grounded theory of 

psychological resilience in Olympic 

champions, Psychol. Sport Exerc. 13 (2012) 

669–678. 

https://doi.org/10.1016/j.psychsport.2012.04.

007. 

[21] J. Rosker, N. Sarabon, Kinaesthesia and 

Methods for its Assessment: Literature 

Review, Sport Sci. Rev. 19 (2012) 165–208. 

https://doi.org/10.2478/v10237-011-0037-4. 

[22] B. Pluta, S. Galas, M. Krzykała, M. 

Andrzejewski, The motor and leisure time 

conditioning of young table tennis players’ 

physical fitness, Int. J. Environ. Res. Public 

Health. 17 (2020) 1–14. 

https://doi.org/10.3390/ijerph17165733. 

[23] D. Chojęta, B. Maziarz, E. Zygmunt, H. 

Wróblewski, A. Zimna, Specificity and 

spectrum of injuries among volleyball players, 

J. Educ. Heal. Sport. 10 (2020) 180–187. 

https://doi.org/10.12775/jehs.2020.10.07.018. 

[24] B. Peltier, The psychology of executive 

coaching: Theory and application, Routledge, 

2011. 

[25] T.O. Bompa, Theory and Methodol of 

Training, Kendall/Hunt Publishing Company, 

2012. 

[26] T. Bompa, G. Haff, Theory and Methodology 

Of Training Fifth Edition, 2009. 

[27] T.O. Bompa, C. Buzzichelli, Periodization-: 

theory and methodology of training, Human 

kinetics, 2019. 



Fatkurahman Arjuna  242 

 
[28] P. Alba-Martín, T. Gallego-Izquierdo, G. 

Plaza-Manzano, N. Romero-Franco, S. 

Núñez-Nagy, D. Pecos-Martín, Effectiveness 

of therapeutic physical exercise in the 

treatment of patellofemoral pain syndrome: A 

systematic review, J. Phys. Ther. Sci. 27 

(2015) 2387–2390. 

https://doi.org/10.1589/jpts.27.2387. 

[29] N. Fritz, A.K. Rao, D. Kegelmeyer, A. Kloos, 

M. Busse, L. Hartel, J. Carrier, L. Quinn, 

Physical Therapy and Exercise Interventions 

in Huntington’s Disease: A Mixed Methods 

Systematic Review, J. Huntingtons. Dis. 6 

(2017) 217–236. 

https://doi.org/10.3233/JHD-170260. 

[30] Fernandez-Landa, Calleja-Gonzalez, Patxi, 

Caballero-Garcia, Cordova, Mielgo-Ayuso, 

Effect of the combination of creatine 

monohydrate plus hmb supplementation on 

sports performance, body composition, 

markers of muscle damage and hormone 

status: A systematic review, Nutrients. (2019) 

1–16. 

[31] T.A. Kheruvimova, T. V Kugusheva, Сircuit 

training method in training of beginner 

gymnasts, Theory Pract. Phys. Cult. (2020) 

12. 

[32] R. Yuliandra, R.A. Nugroho, A. Gumantan, 

The Effect of Circuit Train-ing Method on 

Leg Muscle Explosive Power, J. Phys. Educ. 

9 (2020) 157–161. 

http://journal.unnes.ac.id/sju/index.php/peshr

. 

[33] L. Busse, A. Ayaz, N.T. Dhruv, S. Katzner, 

A.B. Saleem, M.L. Schölvinck, A.D. Zaharia, 

M. Carandini, The detection of visual contrast 

in the behaving mouse, J. Neurosci. 31 (2011) 

11351–11361. 

https://doi.org/10.1523/JNEUROSCI.6689-

10.2011. 

[34] M. Jerry, P.-Y. Chen, J. Zhang, P. Sharma, K. 

Ni, S. Yu, S. Datta, Ferroelectric FET analog 

synapse for acceleration of deep neural 

network training, IEEE Int. Electron Devices 

Meet. 6 (2017). 

[35] X. Jiao, A. Rahimi, Y. Jiang, J. Wang, H. 

Fatemi, J.P. De Gyvez, R.K. Gupta, CLIM: A 

Cross-Level Workload-Aware Timing Error 

Prediction Model for Functional Units, IEEE 

Trans. Comput. 67 (2018) 771–783. 

https://doi.org/10.1109/TC.2017.2783333. 

[36] C.J. Caballero, Between rationality and 

intuition: A social psychology approach to ex-

combatant children in Colombia, IDS Bull. 40 

(2009) 58–64. https://doi.org/10.1111/j.1759-

5436.2009.00039.x. 

[37] J. Lee, A.J. Stone, Combined Aerobic and 

Resistance Training for Cardiorespiratory 

Fitness, Muscle Strength, and Walking 

Capacity after Stroke: A Systematic Review 

and Meta-Analysis, J. Stroke Cerebrovasc. 

Dis. 29 (2020) 104498. 

https://doi.org/10.1016/j.jstrokecerebrovasdis

.2019.104498. 

[38] S. Davarzani, N. Babaei, M. Ebaditabar, K. 

Djafarian, S. Shab-Bidar, Associations of 

physical activity with cardiorespiratory 

fitness, muscle strength, and body 

composition, Pediatr. Endocrinol. Diabetes 

Metab. 26 (2020) 183–191. 

https://doi.org/10.5114/pedm.2020.98718. 

[39] X. Galindez-Ibarbengoetxea, I. Setuain, L.L. 

Andersen, R. Ramírez-Velez, M. González-

Izal, A. Jauregi, M. Izquierdo, Effects of 

cervical high-velocity low-amplitude 

techniques on range of motion, strength 

performance, and cardiovascular outcomes: A 

review, J. Altern. Complement. Med. 23 

(2017) 667–675. 

https://doi.org/10.1089/acm.2017.0002. 

[40] A.K. Rausch Osthoff, C.B. Juhl, K. Knittle, H. 

Dagfinrud, E. Hurkmans, J. Braun, J. 

Schoones, T.P.M. Vliet Vlieland, K. 

Niedermann, Effects of exercise and physical 

activity promotion: Meta-analysis informing 

the 2018 EULAR recommendations for 

physical activity in people with rheumatoid 

arthritis, spondyloarthritis and hip/knee 

osteoarthritis, RMD Open. 4 (2018). 

https://doi.org/10.1136/rmdopen-2018-

000713. 

[41] D.I. Lovell, R. Cuneo, G.C. Gass, Strength 

training improves submaximum 

cardiovascular performance in older men, J. 

Geriatr. Phys. Ther. 32 (2009) 117–124. 

https://doi.org/10.1519/00139143-

200932030-00007. 

[42] M. Pereira de Lima, S. Conopca, R. Miyabara, 

G. Romeiro, L.A. Campos, O.C. Baltatu, 

Cardiovascular and Quality of Life Outcomes 

of a 3-Month Physical Exercise Program in 

Two Brazilian Communities, Front. Med. 7 

(2020) 1–8. 

https://doi.org/10.3389/fmed.2020.568796. 

[43] D. Mayorga-Vega, J. Viciana, A. Cocca, 

Effects of a circuit training program on 

muscular and cardiovascular endurance and 

their maintenance in schoolchildren, J. Hum. 



243  Journal of Positive School Psychology  

 

 

Kinet. 37 (2013) 153–160. 

https://doi.org/10.2478/hukin-2013-0036. 

[44] A. Ferri-Caruana, L. Millán-González, X. 

García-Massó, S. Pérez-Nombela, M. 

Pellicer-Chenoll, P. Serra-Añó, Motivation to 

physical exercise in manual wheelchair users 

with paraplegia, Top. Spinal Cord Inj. 

Rehabil. 26 (2020) 1–10. 

https://doi.org/10.1310/SCI2601-01. 

[45] L. Di Lodovico, S. Poulnais, P. Gorwood, 

Which sports are more at risk of physical 

exercise addiction: A systematic review, 

Addict. Behav. 93 (2019) 257–262. 

https://doi.org/10.1016/j.addbeh.2018.12.030

. 

[46] J.J. Gonzalez-Gerez, C. Bernal-Utrera, E. 

Anarte-Lazo, J.A. Garcia-Vidal, J.M. Botella-

Rico, C. Rodriguez-Blanco, Therapeutic 

pulmonary telerehabilitation protocol for 

patients affected by COVID-19, confined to 

their homes: Study protocol for a randomized 

controlled trial, Trials. 21 (2020) 1–9. 

https://doi.org/10.1186/s13063-020-04494-w. 

[47] E.R. Campos, D. de C. Moreira-Filho, M.T.N. 

da Silva, Improving patient care trajectories: 

An innovative quasi-experimental research 

method for health services, Cienc. e Saude 

Coletiva. 23 (2018) 1459–1470. 

https://doi.org/10.1590/1413-

81232018235.08612016. 

[48] M. Gopalan, K. Rosinger, J. Bin Ahn, Use of 

Quasi-Experimental Research Designs in 

Education Research: Growth, Promise, and 

Challenges, Rev. Res. Educ. 44 (2020) 218–

243. 

https://doi.org/10.3102/0091732X20903302. 

[49] A.T.W. MARIE-CLAIRE HOFSTETTER, 

URS MA¨ DER, Effects of A 7-Week Outdoor 

Circuit Training Program On Swiss Army 

Recruits, (2012) 3418–3425. 

[50] A. Saeidi, F. Seifi-Ski-Shahr, M. Soltani, A. 

Daraei, H. Shirvani, I. Laher, A.C. Hackney, 

K.E. Johnson, G. Basati, H. Zouhal, 

Resistance training, gremlin 1 and 

macrophage migration inhibitory factor in 

obese men: a randomised trial, Arch. Physiol. 

Biochem. 0 (2020) 1–9. 

https://doi.org/10.1080/13813455.2020.1856

142. 

[51] Z. Etemad, H. Nikbakht, M.A. Azarbaijani, 

M. Gholami, Concentrations of homocysteine 

and CRP after 8 weeks of resistance training 

circle with different rest intervals, Sci. J. 

Kurdistan Univ. Med. Sci. 22 (2017) 107–119. 

[52] M. Bjerk, T. Brovold, J.C. Davis, D.A. 

Skelton, A. Bergland, Health-related quality 

of life in home care recipients after a falls 

prevention intervention: A 6-month follow-

up, Eur. J. Public Health. 30 (2020) 64–69. 

https://doi.org/10.1093/eurpub/ckz106. 

[53] P. Lestari, R. Ritonga, P. Ruliana, C.C.B. 

Barus, Disaster communication uses field 

training exercise simulation as an important 

aspect of disaster risk reduction, J. Komun. 

Malaysian J. Commun. 36 (2020) 166–186. 

https://doi.org/10.17576/JKMJC-2020-3601-

10. 

[54] A.H. Taylor, R.S. Taylor, W.M. Ingram, N. 

Anokye, S. Dean, K. Jolly, N. Mutrie, J. 

Lambert, L. Yardley, C. Greaves, Adding 

web-based behavioural support to exercise 

referral schemes for inactive adults with 

chronic health conditions: the e-coachER 

RCT., Health Technol. Assess. 24 (2020) 1. 

[55] M.M. Rank, J.R. Flynn, C.R. Battistuzzo, 

M.P. Galea, R. Callister, R.J. Callister, 

Functional changes in deep dorsal horn 

interneurons following spinal cord injury are 

enhanced with different durations of exercise 

training, J. Physiol. 593 (2015) 331–345. 

https://doi.org/10.1113/jphysiol.2014.282640

. 

 

 


