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ABSTRACT 
The objective of this study is to determine and compare the effects of traditional push up and 
plyometric push up on muscular strength and muscular endurance performance. Twenty-one male 
students of Universiti Pendidikan Sultan Idris were involved in this study. Subjects were divided into 
three groups; i) normal push up, ii) power push up and iii) control group. Participants need to perform 
push up training twice a week based on the groups for four weeks. Handgrip dynamometer test was 
conducted to measure muscular strength while one minute push up test was conducted to measure 
muscular endurance. Results showed that plyometric push up are more effective compared to normal 
push up in increasing muscular strength and muscular endurance. 
 
INTRODUCTION 
Push up is one of the basic and most common exercises for the human body. The push up  is 
performed with the purpose of increasing strength and hypertrophy of upper extremity musculature. 
Push up is not only great for the chest, but do a tremendous job of defining the triceps, shoulders 
and torso. Push up will improve muscular endurance within the upper body, strengthen both muscles 
and bones, and create lean muscle mass that raises metabolism. The main muscles involved when 
doing push-up are pectoralis major, deltoid and triceps (Freeman, Karpowicz, Gray, & Mcgill, 2006; 
Haff & Triplett, 2015; Sandhu, Mahajan, & Shenoy, 2008; Youdas et al., 2010).  
This exercise is popular because it can be performed without any additional tools and the intensity 
can be altered with several variations. Additionally, push-up can also be used for assessment of 
muscular endurance of the upper body (Fielitz, Coelho, Horne, & Brechue, 2016; Mak et al., 2010).   
During the eccentric phase push up, the motion of the shoulder joint is a combination of extension 
and horizontal extension, and the corresponding movement at the shoulder girdle is adduction, 
downward rotation, and reduction of lateral tilt, which is accompanied by the movement of elbow 
flexion. During the concentric phase, the motion of the shoulder joint is typically a combination of 
flexion and horizontal flexion, and the corresponding movement at the shoulder girdle is abduction, 
upward rotation, and lateral tilt, which is accompanied by the movement of elbow extension. 
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Despite of its popularity, lack of research had been conducted on comparing the effects of performing 
different kinds of push up methods on muscle strength adaptations. As different techniques of 
performing exercises were shown to causes different acute responses (Cogley, Archambault, Fibeger, 
& Koverman, 2005; Kim, Yang, & Lee, 2018; Nadzalan, Azmi, et al., 2018; Nadzalan, Mohamad, Low, 
& Chinnasee, 2018; Nadzalan, Mohamad, Lee, Tan, et al., 2017; Nadzalan, Mohamad, Low, Ahmad, & 
Waqqash, 2017; Nadzalan, Mohamad, Low, Tan, et al., 2017; Vila-Chã et al., 2017), it is believed that 
altering the movement techniques will cause different adaptations.  
Thus, the purpose of this study is to determine and compare the effects of two main kinds of push 
up training; namely i) traditional push up and ii) plyometric push up on muscular strength and 
muscular endurance performance.  
 
METHODOLOGY 
Subject 
Twenty-one male students of Universiti Pendidikan Sultan Idris were involved in this study. All 
participants had filled in the informed consent before involved in the study. Subjects were divided 
into three groups; i) normal push up, ii) power push up and iii) control group.  
Equipment 
Fitness mat was used as a mat for the subjects to perform the push up training. However, the usage 
of mat is optional. Stopwatch was used to set the time for one minute push up and one minute sit up 
test. Handheld dynamometer was used to examine the handgrip strength.  
Procedure 
Participants need to perform push up training twice a week based on the groups for four weeks. 
One minute push up test 
One minute push test was performed with only the hands and the toes touching the floor in the 
starting position. The hands should be placed on either side of the chest and the back should be kept 
straight. The chest should be lowered towards the floor, always to the same level each time, either 
till the elbows is at right angles or the chest touches the ground. The push up should be done as many 
times as possible until finished the one minute time. The repetitions will be counted by the instructor. 
Handgrip strength test 
Handgrip strength test is conducted with the subject holds the dynamometer in the hand to be 
tested, with the arm at right angles and the elbow by the side of the body. The handle of the 
dynamometer is adjusted if required - the base should rest on first metacarpal (heel of palm), while 
the handle should rest on middle of four fingers. When ready the subject squeezes the dynamometer 
with maximum isometric effort, which is maintained for about 5 seconds. No other body movement 
is allowed. The subject should be strongly encouraged to give a maximum effort. After finished, the 
instructor will take the score (Gerodimos, 2012; Nadzalan, 2013). 
Normal push up training 
Normal push up training was performed with only the hands and the toes touching the floor in the 
starting position. The hands should be placed on either side of the chest and the back should be kept 
straight. The chest should be lowered towards the floor, always to the same level each time, either 
till the elbows is at right angles or the chest touches the ground. The push up should be done as many 
times as possible until finished the one minute time during the training. 
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Plyometric push up training 
Plyometric push up training like the normal push up which only the hands and the toes touching the 
floor in the starting position. The hands should be placed on either side of the chest and the back 
should be kept straight. The chest should be lowered towards the floor, always to the same level each 
time, either till the elbows is at right angles or the chest touches the ground. The push up should be 
done as many times as possible until finished the one minute time during the training. The different 
between this plyometric push up and normal push up is that, the subjects need to push with power 
and the hands should be brought up and not touching the floor during push upward. 
 
RESULTS 
Table 1 showed the physical characteristics of subjects involved in this study.  
Table 1. Physical characteristics 

 Mean (SD) 

Age (years old) 21.28 (2.73) 
Height (cm) 168.83 (5.39) 

Weight (kg) 68.19 (2.74) 

 
Table 2 showed the muscular strength and muscular endurance test score for the subjects in the pre- 
and post-test. Muscular strength was assessed by handgrip strength while muscular endurance was 
assessed by 1 minute push up. 
Table 2. Muscular strength and endurance test score 

  Normal push up Plyometric push up 

1 minute push up Pre-test 32.77 (5.72) 33.82 (4.28) 
Post-test 39.05 (3.72) 43.52 (5.18) 
Differences  6.28 9.70 
Sig. within groups. 0.001 0.001 
Sig. between groups 0.01 

Handgrip strength Pre-test 30.15 (2.54) 30.61 (3.82) 
Post-test 34.98 (3.75) 37.10 (4.26) 
Differences  4.83 6.49 
Sig. within groups 0.001 0.001 
Sig. between groups 0.01 

 
DISCUSSION 
The aim of this study is to determine and compare the effects of two main popular kinds of push up, 
normal push up and plyometric push up on muscular strength and muscular endurance. The muscular 
strength was assessed through the handgrip strength test while muscular endurance was assessed 
through 1 minute push up test. Subjects were recreationally active students from Universiti 
Pendidikan Sultan Idris in Malaysia. 
In the 1 minute push up test, normal push up group significantly improved with 6.28 differences 
between pre and post-test. Plyometric push up group improved by 9.70 repetitions in the post-test 
compared to pre-test. Comparing the differences of repetitions number, it was found that plyometric 
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push up group’s improvement is significantly greater compared to normal push up group. Although 
the 1 minute push up test was similar to normal push up training, plyometric push up was more 
effective in improving the push up performance. This showed increasing the difficulty during training 
is more effective for performance enhancement (Nadzalan, Mohamad, Lee, & Chinnasee, 2017; 
Nadzalan et al., 2018).  
In the handgrip strength test, normal push up group significantly improved with 4.83 kg differences 
between pre and post-test. Plyometric push up group improved by 6.49 kg in the post-test compared 
to pre-test. Comparing the differences of grip score, it was found that plyometric push up group’s 
improvement is significantly greater compared to normal push up group. This again showed the 
importance of increasing the difficulty during training is more effective for performance 
enhancement. 
 
CONCLUSION 
It can be seen in this study that performing an exercise with different methods will give different 
adaptations. Plyometric push up is more effective compared to normal push up in increasing 
muscular strength and muscular endurance. Therefore, physical trainers, athletes or interested 
individuals are encouraged to increase the difficulty of exercise during training. 
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