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ABSTRACT 
Aim: This study was designed to determine whether caffeine supplementation applied at different times has an effect 

on vertical jump and long jump performance. 
Method: The study group consists of a total of 30 healthy and volunteer elite male athletes. Caffeine supplementation 

was applied to the elite athletes participating in the study in two separate periods, and three groups were randomly 
formed as the first group (Experiment 1), the second group (Experiment 2), and the no application (Placebo) group. 
Athletes in the (Experimental 1) group were given caffeine supplementation, 60 minutes before the measurements, and 
the athletes in the (Experiment 2) group were given 6 mg/kg powdered caffeine supplement, mixed with 250 ml of water, 
120 minutes before the measurements. Only water was administered to the (placebo) group. In the study, the smart 
speed lite system was used to determine the vertical jump, and the standing long jump test protocols were used to 
determine the long jump. Differences between groups were determined by using a post-hoc LSD test together with the 
one-way analysis of variance in (One-Way-ANOVA-post-hoc LSD) in accordance with the experimental design of the 
study. 
Results: Considering the vertical jump and long jump pre-test post-test performances of the participants, there was a 

general increase in all groups. There was no statistically significant difference between the posttest-pretest difference 
scores of vertical jump and standing long jump performance values (p>0.05).  
Conclusion: Both results were found to have low effect size values. 
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INTRODUCTION 
Caffeine is prevalently used by athletes to increase 
physical and mental performance during exercise. 
Particularly after the removal of caffeine from the list of 
banned substances by the World Anti-Doping Agency 
(WADA) in 2004, there has been a great increase in 
studies examining the effect of caffeine on sports 
performance 1. 
 However, there are a limited number of studies that 
focus on the effects of caffeine intake on short-term and 
high-intensity anaerobic performance and the results differ 
from each other. It is reported that such differences are 
caused by the training status of the test participants, the 
differences in the daily caffeine intakes of the participants, 
the tested muscle mass, different caffeine doses, and 
caffeine forms 2. 
 The daily dose range of caffeine (approximately 50-
300 mg) provides the ability to stay awake and energized 
and increase concentration though caffeine overdose (300-
800 mg and over) is reported to cause health problems in 
individuals including sleep disorder, nervous temperament, 
anxiety, insomnia, and panic attacks as well as involuntary 
contractions. It is observed that people who consume high 
amounts of caffeine experience health problems such as 
bone mineralization, metal absorption, dental diseases, 
kidney and intestinal reabsorption problems, iron 
deficiency, and bone resorption 3. 
 Another factor that determines the ergogenic effect of 
caffeine intake is the amount of dose. Studies have 
reported that caffeine doses in the range of 2-9 mg/kg have 
positive effects on aerobic endurance, muscular strength, 
muscular endurance, and repeated sprint performance. As 
the amount of dose goes near 9 mg/kg, which is classified 
as a high-dose amount, the ergogenic effect of caffeine 

decreases due to the side effects (headache, tension, 
focusing problem, gastrointestinal discomfort) caused by 
high-dose intake. In the literature, studies comparing the 
ergogenic effects of caffeine taken at different doses report 
that there is no significant difference between doses of 3 
and 6 mg/kg, and the use of a caffeine dose of 3 mg/kg is 
recommended 4,5. 
 The positive or negative effect of caffeine varies 
depending on the dose taken and the time of intake. This 
effect of caffeine intake is said to be related to the secretion 
of adrenal hormones. It has been observed that when 
caffeine is taken, the contraction of the heart muscles 
increases as a reaction to the change in the body. Caffeine 
increases heart rate and the number of heartbeats. 
However, the effect on heart rate did not persist. It is 
concluded that this is mostly due to its effect on increasing 
blood pressure increasing. When caffeinated beverages 
are consumed, first blood pressure increases, then an 
increase is observed in pulse, and 2 hours later, the pulse 
and blood pressure return to normal 6. 
 It is claimed that energy drinks containing caffeine 
significantly improve reaction time, increase aerobic and 
anaerobic endurance time, and reduce the time spent in 
sleeplessness by drivers. There are studies on the 
ergogenic effect of caffeine intake before moderate-
intensity exercise. Moderate caffeine intake (~ 75 mg) 
appears to improve cognitive performance such as visual 
interest, attention, psychomotor speed, reaction time, 
alertness, and memory 7,8. The literature reveals that the 
duration of caffeine in the blood continues to be seen, 
generally 1 hour after the application and 2-3-4-5-6 hours 
after the ingestion while the effect of caffeine in the blood 
gradually decreases. There are different opinions and 
studies on this subject. As a result, it is well-understood 
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that the athletes tend to continuously improve their 
performance in order to gain superiority over each other 
and to beat the rival players and teams in training and 
competitions. Therefore, jumps and bounds that require 
sudden explosive power in some branches of sport are 
important in terms of gaining and superiority at the moment 
of performance. Vertical jump and long jump are among the 
important parameters. Special training and warm-up 
methods are also being developed to improve these 
characteristics and performance parameters of the athletes 
with particular attention 9,10,11,12,13,14. These characteristics 
of athletes can be affected positively or negatively by 
supplements such as caffeine. In consideration of the 
foregoing, this study has been designed to shed light on 
the effect of caffeine supplementation applied at different 
times on vertical jump and long jump performance in elite 
male athletes. 
 

MATERIAL AND METHOD  
Study Group: A total of 30 healthy elite male athletes 

volunteered to participate in this study. Before conducting 
the study, it was approved by Dicle University Ethics 
Committee with the "Ethics Committee Permission 
(numbered 236433) dated 21.02.2022. (Placebo group; 
age: 20.20±0.91 years, height: 1.81± 0.04 cm, bodyweight: 
72.00±8.74 kg, Body Mass Index: 22.74±1.90 kg/m2, 
Experiment1 group: age: 20.60±1.50 years, height: 1 
.76±0.07 cm, bodyweight: 72.00±8.74 kg, Body Mass 
Index: 23.00±1.73 kg/m2, Experiment2 group: age: 
20.70±1.06 years, height: 1.78±0.05 cm, bodyweight: 
75.70±6.80 kg, Body Mass Index: 23.84±2.32 kg/m2). The 
participants were comprised of elite athletes who move on 
in nutrition and habits and have had no experience of any 
serious injury problems over the last six months. 
Caffeine Intake: The athletes included in the study were 

included in the study in 3 groups by random method, 
including the two groups in which caffeine supplement was 
applied at 2 different times (60 min and 120 min) and the 
placebo group. Placebo participants were given only 250 
ml of water. Caffeine supplementation was applied at 
certain intervals (60 minutes (experiment1) and 120 
minutes before (experiment2) measurements). Participants 
were supplemented with caffeine (Sigma-Aldrich) in powder 
form of 6 mg/kg per body weight, mixed with 250 ml of 
water. Participants in the placebo group were not told 
whether they were taking the caffeine or placebo 
supplements. 
Vertical Jump Test: The vertical jump performances of the 

athletes were measured with the electronic smart speed lite 
system. The vertical jump test was performed after 15 
minutes of active warm-up, 5 minutes of jogging, 5 minutes 
of short bursts, 5 minutes of stretching.  As soon as the 
athletes felt ready, they jumped to the highest point they 
could jump. The jump distances of the athletes were 
measured electronically in cm and the best of 3 trials was 
recorded 15. 
Standing Long Jump Test (Broad Jump): The standing 

long jump test measures the power output of the leg 
muscles 16. The toes of the athlete participants were placed 
just behind the line with feet placed in the normal period 
and parallel to the ground, with arms in front and knees 
bent, and they jumped as far as they could jump forward 

with the swinging of the arms, and after having jumped, the 
heel of both feet touched the ground at the same time while 
landing. The measurement was repeated twice, and the 
best distance of the athletes was recorded in cm 17. 
Statistical Analysis: Data analysis was done in SPSS 

22.0 statistical package program for Windows. Arithmetic 
means (X), standard deviation (Ss.), maximum (Max.), and 
minimum (Min.) values were determined for the parameters 
obtained from the data collection tools. Differences 
between groups were determined by using a post-hoc LSD 
test together with the one-way analysis of variance (One-
Way-ANOVA-post-hoc LSD) in accordance with the 
experimental design of the study 18. The LSD (least 
significant difference) method applies standard t-tests to all 
possible pairs of group means. LSD test is an inconvenient 
post-hoc statistic, which is preferred if the number of 
groups (k means) for which the difference will be 
determined is more than 3 19. Mathematically, it is highly 
vulnerable to type I error as although the type I error level 
(α) is chosen as 5%, the amount of error per group 
increases as the number of groups increases. Therefore, 
LSD multiple comparison statistics should not be used if 
the number of groups compared is large or more than 3 
20,21. In addition to these, the statistical significance level in 
the study was accepted as p<0.05, and eta-square (η2) 
values were calculated as the effect size coefficient 
21,22,23,24. 
 

RESULTS 
All the findings of the research are given in detail in Table 
1, Table 2, Table 3, Table 4, and Table 5, respectively. 
 
Table 1: Descriptive Data of Subjects  

 
X̄: Mean, Sd.: Standard Deviation. 

 
 Table 1 highlights that for the placebo group, the 
mean age is 20.20±0.91 years, the mean height is 
1.81±0.04 m, the mean body weight is 77.40±10.05 kg, 
mean body mass index is 22,74±1.90 kg/m2, for the 
Experiment 1 group, the mean age is 20.60±1.50 years, the 
mean height is 1.76±0.07 m, the mean body weight is 
72.00±8.74 kg, the mean body mass index is 23.00±1.73 
kg/m2, and for the Experiment 2 group, the mean age is 
20.70±0.91 years, the mean height is 1.78±0.05 m, the 
mean body weight is 75.70±6.80 kg, and the mean body 
mass index is 23.84±2.32 kg/m2, respectively. 
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Table 2: Comparison of the subjects' age, height, body weight, 
and body mass index values  

 
*p<0.05, X̄: Mean, Sd.: Standard Deviation, Df.: Degree of 
Freedom. 

 
 According to Table 2, no significant difference was 
found in the age, height, body weight, and body mass index 
values of the subjects (p>0.05). In addition, it was 
determined that all of these results had low effect size 
values. 
 
Table 3: Pre-test values of vertical jump and standing long jump 
performance of subjects 

 
X̄: Mean, Sd.: Standard Deviation. 

 
 Table 3 highlights that in the pre-tests for the placebo 
group, the mean vertical jump performance values are 
41.40±4.30 cm and the mean standing long jump 
performance values are 141.90±17.66 cm, for the 

Experiment 1 group, the mean vertical jump performance 
values are 43.78 ±4.79 cm and the mean standing long 
jump performance values are 146.60±20.16 cm, for the 
Experiment 2 group, the mean vertical jump performance 
values are 40.22±4.96 cm and the mean standing long 
jump performance values are 130.70±16.72 cm, 
respectively. 
 
Table 4: Post-test values of vertical jump and standing long jump 
performance of subjects 

 
X̄: Mean, Sd.: Standard Deviation.  

 
 Table 4 highlights that in the post-tests for the 
placebo group, the mean vertical jump performance values 
are 45,61±4,08 cm and the mean standing long jump 
performance values are 144,80±11,57 cm, for the 
Experiment 1 group, the mean vertical jump performance 
values are 45,15±4,07 cm and the mean standing long 
jump performance values are 148,50±16,96 cm, for the 
Experiment 2 group, the mean vertical jump performance 
values are 44,87±5,43 cm and the mean standing long 
jump performance values are 148,90±20,67 cm, 
respectively. 
 
Table 5: Comparison of the vertical jump and standing long jump 
performance posttest-pretest difference scores of the subjects  

 
*p<0.05, X̄: Mean, Sd.: Standard Deviation, Df.: Degree of 
Freedom. 

 
 According to Table 5, no significant difference was 
found between the posttest-pretest difference scores of the 
subjects' vertical jump and standing long jump performance 
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values (p>0.05). In addition, both results were found to 
have low effect size values. 
 

DISCUSSION AND CONCLUSION 
The main purpose of this study was to examine the effects 
of moderate doses of caffeine supplementation 
administered at different times on anaerobic power 
performances, namely vertical jump and long jump 
performance, in elite male athletes. As a result of the study, 
no significant difference was found between the posttest-
pretest difference scores of the vertical jump and standing 
long jump performance values of the participants (p>0.05). 
In addition, both results were found to have low effect size 
values. 
 In fact, the core purpose of the study was to monitor 
when the use of caffeine at different times had an effect on 
athletic performance and when it was possible to achieve 
improvement. Another purpose was to reveal the kind of 
effects on explosive power. However, the findings of this 
study indicate that caffeine supplementation and the time of 
caffeine intake have no effect on vertical jump and standing 
long jump performance. Studies in the literature show that 
some scholars have found a positive effect of the use of 
caffeine on explosive power while some studies show that 
it releases adrenaline in people whose blood flow 
accelerates and that it creates a desire to move quickly. 
Apart from this, different studies can be designed with 
different participants to discover when caffeine is absorbed 
by the athletes' bodies and converted into energy, and 
whether it affects sports performance or not. 
 Skinner et al. 25 and Bell and McLellan 26 examined 
the effect of caffeine supplementation at different times 
before short-term high-intensity activities. Research 
findings indicated that caffeine supplementation 60 minutes 
and 120 minutes before short-term high-intensity activities 
does not affect performance. 
 Greer et al 27 and Pereira et al 28 report that caffeine 
does not have a significant effect on muscle strength and 
blood lactate level in short-term maximal exercises. It is 
also reported that the main reasons for this difference can 
be related to the physical performance levels as well as 
exercise duration and intensity of the athletes. 
 Contrary to the results of this study, Foskett et al 29, 
who conducted a study with the addition of moderate 
caffeine dose (6 mg/kg), examined the passing the ball 
technicality and ball control technique of the football player 
to conclude that the accurate pass rate and ball control 
technique of the football player increased, which shows the 
positive effect of caffeine on the realization of fine motor 
skills. 
 As a result of the study by Leski and Terrell 30, it was 
observed that caffeine intake (6 mg) had a positive effect 
on the overall sprint training compared to placebo. In 
particular, caffeine was observed to increase the overall 
sprint performance 8.5% more in the first half of the match, 
and 7.6% more in the second half of the match. In the 
study, positive effects of caffeine supplementation on 
anaerobic power, anaerobic capacity, and muscular 
endurance were determined. A positive effect on short-term 
and high-intensity performance was determined in 
professional athletes who received moderate caffeine 
supplementation between 4-6 mg. 

 A myriad of studies, the majority of which are 
generally related to the effects of athletic endurance, have 
investigated the effect of caffeine on athletic performance. 
At the same time, many articles have shown that 
theoretically caffeine increases the adrenaline level and 
accelerates the body. Thus, this study was aimed at 
examining whether caffeine affects vertical jump 
performance and long jump performance, which are 
important in that they give the athletes an advantage over 
each other in many branches of sport. As a result, 
according to the findings of this study, caffeine 
supplementation performed 60 minutes and 120 minutes 
before the tests did not significantly increase vertical jump 
and long jump performance in active male athletes, and a 
result with a low effect size was obtained. In future 
research, the effects of different doses of caffeine intake at 
different times can be studied. Likewise, since caffeine 
increases the basal metabolic rate, as shown in literature, 
together with a planned training program, creating an 
epoch effect in athletes, whether caffeine has effects on fat 
burning in the body can also be investigated. 
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