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Abstract
Purpose: In this study, the effects of caffeine supplementation in professional soccer players on the Hoff and sprint 

tests were examined. 
Material: 11 professional soccer players participated in this study in line with this purpose (Xage=20.636). The Hoff 

and sprint tests were applied 3 times at 1 week intervals. In each of these practices, caffeine added water was 
performed on the participants in the first week, and placebo was performed in the second week. In the third 
week, the participants were tested without any additional supplement. This practice lasted 3 weeks. Caffeine 
supplementation was given to each participant with the amount of 6 mg / kg in 200 ml water 1 hour before 
the tests, and placebo supplementation in 200 ml water was given 1 hour before the tests. The soccer players 
did the hoff test and sprint test respectively after 20 minutes of warming period. 

Results: Following Wilcoxon signed-ranks analysis, it was found that caffeine supplementation and placebo 
applications significantly increased the hoff test averages (p <0.05), while sprint test averages were reduced 
significantly in statistical terms (p <0.05). 

Conclusions: As a conclusion, we can state that caffeine application significantly increased the hoff test averages in 
comparison to placebo (p <0.05), and that it caused sprint test averages to decrease significantly in statistical 
terms (p <0.05). 

Keywords: professional soccer player, caffeine, placebo, hoff test, sprint test.

Introduction1

The physical requirements of the soccer activity and 
the movements of the players in the competition have been 
the focus of many studies by sportsmen in recent times. 
These studies show that soccer has an intermittent nature 
that involves 3-5 second-long high-intensity movements 
such as jumps, turns, and sliding tackles [1, 2]. Research 
findings have revealed that aerobic capacity, anaerobic 
power, strength, speed, flexibility, agility, balance, and 
coordination are the factors that lead to physical fitness 
in soccer [3, 4]. Achieving the goal in soccer depends on 
some factors. One of them is the technique of the soccer 
player, which is one of the factors that contribute to 
physical fitness. The basic form of performance in soccer 
depends on the broader use of capabilities [5].

For this reason, applications aiming to carry the 
physical condition of the players to advanced levels are 
planned, and the performance status of the players are 
examined with the tests performed from time to time. 
In some studies, the players are exposed to various 
evaluations in accordance with their positions on the pitch 
during the game, and some are examined totally regarding 
all their game positions on the pitch [6, 7].

With the features described above, efforts are made to 
increase the physical capacities of players and to further 
improve their performances through training. Different 
methods are applied to further improve the physical fitness 
level. Therefore, it is important that coaches continuously 
test the players’ levels of performance and talent. While 
setting up a training program, it is also important to know 
that practices such as different movements, sprints and so 
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on that players are made to perform during training affect 
each other and are affected by one another. Therefore, 
movements that affect each other in a positive way can be 
taken into consideration while planning the practices [8].

It is also important to regulate the life habits as well 
as the training methods used to increase the performance 
levels of the players. These requirements can be considered 
sleep, rest and nutrition. Nutrition can be divided into pre-
training and post-workout days. In order to increase their 
performance, athletes also use a number of nutritional 
support products. One of these products is caffeine. 
There are many reasons why caffeine is used by athletes. 
Caffeine causes stimulant effects, awake, improving 
physical performance, increasing performance, increasing 
attention, etc. are important reasons. Recently, many 
effects of caffeine on the central nervous system as well 
as on the heart and circulatory system, respiratory system 
and endocrine system have been investigated. Caffeine, 
especially on the nervous system with the stimulating 
effect of the athletes were found to be more alert and fit. 
In addition, the effect on the cardiovascular system is also 
known to accelerate the heart beat and expand the carcass 
(vasodilatation). In this way, it is predicted that more 
rapid blood flow will be provided to the cells and faster 
energy will be produced.

Therefore, caffeine has long been included in the 
excipients section of the list of prohibited substances, 
prepared by the World Doping Agency (WADA). But 
today it has been removed from the doping list.

The aim of this study was to investigate the effect of 6 
mg / kg caffeine loading on Hoff test and Sprint test. 

Soccer 
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Soccer, played by feet and based on team play,  is 
the most popular sport in the world. It is based on the 
principle of scoring goal with a ball and two teams of 
11 each. The history of soccer dates back to distant past. 
Many countries have claimed that they were the ones to 
play soccer for the first time. The widely accepted view, 
however, is that this sport was played for the first time 
in England and France. In the soccer of the Middle Ages 
and the soccer in England and France, in addition to the 
foot and the head, the ball could also be kicked by hand. 
At that time, especially in the UK, it attracted plenty 
of attention and almost became an epidemic. In 1314, 
the King of England, Edward II,  banned soccer in his 
country because of the increased and unstoppable interest 
in soccer. In spite of King Edward II’s prohibition, soccer 
continued to attract great interest and spread throughout 
the world. Soccer, which made great progress in the 17th 
century, spread throughout England in the 19th century 
[9]. 

The concept of “Test” in soccer
If the success of a training program in football or the 

targeted high-level performances are supported by tests 
or measurements, the programs prepared will be more 
successful. Thus, the results can be more easily obtained. 
The success of a test depends on the fact that the test 
actually measures the data to be obtained, so the tests to 
be used should be objective. The tests should have validity 
and reliability, should be repeatable, and should be 
objective enough to yield the same results independent of 
the tester. This is because the data obtained from the tests 
can be used to estimate future performance measurements, 
to determine weaknesses and strengths, and to show the 
emerging progress. Besides, the tests can be employed to 
measure the success of the existing training program, to 
determine the appropriate training groupings for athletes 
and to motivate athletes [10, 11].

Additionally tests can be used
•	 to evaluate the level of physical fitness, 
•	 to prepare work schedule and calendar, 
•	 to measure the effect of training programs and 

matches, 
•	 to strengthen individual or team weaknesses, 
•	 to motivate the players by giving objective 

information, 
•	 to train soccer players, 
•	 to make evaluation after rehabilitation and injury, 
•	 to establish standards and player data bank for 

the future, 
•	 to avoid overloads, 
•	 to advise the coach or the manager, 
•	 to improve soccer players, 
•	 and to give confidence to the players regarding 

their capacity to perform better.
It should be kept in mind that some factors that affect 

test results should be minimized or even eliminated. 
Ambient temperature, humidity, noise level, and adequate 
sleep before testing are some of these factors. The mental 
state of the athlete, the treatment received by the athlete 
(if any), the time when the test is performed, the time of 

the last meal, and the test venue also affect test results. 
In addition, the experience and knowledge of the athlete 
and the tester about the test, the provision of sufficient 
staff to do the test, the accuracy of the measurement, and 
adequate warm-up are important factors to be considered 
[10].

As such, the tests to be applied in soccer are divided 
into two as laboratory and field tests. Likewise, coaches 
are divided into two groups among themselves as those 
who prefer laboratory or field tests. The reason for this 
is the type of work preferred by the coaches. Some of 
the coaches prepare training schedules according to the 
results of the measurements carried out in the laboratory, 
while some of them prepare those schedules according to 
the results of the measurements made in the field [12].

As popular laboratory tests, maximal aerobic power 
measurement (VO2max), lactic acid measurement and 
anaerobic power measurement tests are used in soccer. 
As laboratory tests are performed in a more controlled 
environment, the results are less affected by external 
factors in comparison to field tests. As a result, the 
measurement tools used in laboratory tests are considered 
valid and reliable. For this reason, laboratory tests yield 
more reliable and more detailed results than field tests 
[11]. Furthermore, individuals who practice outdoor sports 
in the field may not trust the results of the laboratory tests, 
and due to adaptation problems, they may fail to deliver 
satisfactory performance during the test [13].

Principles of application of technical tests in soccer
•	 Before applying the technical tests, the test 

elements should be determined and learned theoretically, 
and enough warm-up should be done in accordance with 
the test, 

•	 The test should be tested for a specified period 
of time and for a specified number of movements in 
accordance with the purpose of the test, 

•	 Necessary safety precautions should be taken at 
the place where the test is carried out, and principles of 
tools and equipment use should be obeyed, 

•	 Technical tests should be carried out on the 
soccer field if possible, 

•	 For the soccer players who will take technical 
tests, test should be administered under the same 
conditions as much as possible [14].

The Hoff Test
Hoff is a football-specific field test with ball 

movements, jumps, changing directions while running and 
sprints in it. The test starts with ball dribbling. Then, the 
athlete jumps over 30 cm high obstacles. Following this, 
the athlete runs around cones numbered 1, 2, 3, 4, 5 and 6 
that are placed 25.5 m. apart from each other respectively. 
Then, between the 7th and 8th cones, he runs backwards 
(Figure 1). Each round in the test is approximately 290 m. 
The aim of the test is to reach the maximum distance in 
8 minutes. A relationship of 0.96 was found between the 
distance traveled in the test and VO2 max [15]. Interval 
training includes repetitions of short and long-term, high-
intensity, intermittent low-intensity exercises or rests 
[16]. It is stated that the interval training performed at 
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HRmax of 90-95% between 3 to 5 minutes has 
improved the endurance capacity [17]. 

The Sprint Test 
Upon the start command, the athlete in start position 

in Figure 1 starts running from cone 3. He runs straight 
at maximum speed to cone 1 and touches the cone with 
the right hand. He then runs at maximum speed to cone 
2 and touches cone 2 with the left hand. Later, he runs at 
maximum speed to the right towards cone 3 and touches 
it with the right hand. As soon as the athlete reaches cone 
3, the chronometer is stopped. In this practice, the athlete 
performs a maximum of 3 repetitions with full rest. The 
best record achieved by the participant is recorded [18].

Caffeine
Caffeine is a substance that is used frequently with its 

areas of use increasing rapidly today. Caffeine makes the 
user physiologically and psychologically more sensitive 
by stimulating the central nervous system. It is also a 
substance that provides more effective use of coordination 
power, and with its effect on alertness, it increases 
attention by preventing fatigue and distraction. When this 
substance is combined with some painkillers and migraine 
drugs, it increases the response time and effective domains 
of drugs. Caffeine can also be used to reduce headache. 
Besides, it can be used for shortness of breath problems 
and postoperative problems of newborn children [19]. 
Caffeine used as a solution to these problems is beneficial, 

Figure 1. The Hoff Test [14, 15].

Figure 2. T-Test [14]
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but it produces some side effects in blood pressure in long-
term use. In most studies, caffeine potentially produces 
ergogenic effects. These studies have been observed 
to provide effective benefits in submaximal, decreased 
performance in endurance exercise and increased fatigue 
[20]. In addition, caffeine contributes to the endurance 
performance by increasing the mobilization of fatty 
acids, thereby protecting glycogen storage. Caffeine 
also reduces the fatigue by facilitating the transport of 
calcium and by affecting muscle contraction and affects 
plasma potassium accumulation accompanying fatigue. 
The ergogenic effect of caffeine can be achieved with 
the consumption of 6.5-7 mg / kg before exercise. This 
positive effect of caffeine consumed before high-intensity 
exercises was not observed [21]. 

Physiological effects of caffeine
Caffeine is a substance that stimulates the functions 

of the central nervous system [22]. After oral intake, it is 
rapidly absorbed, and serum levels are maximized in 30-
60 minutes [23, 24]. Caffeine moderately stimulates the 
functions of breathing by increasing the blood flow and 
ventilation of the lungs. Caffeine in 300-500 mg. doses 
increases the basal metabolic rate (BMR) by 10% and 
this effect lasts 4 hours. However, in terms of total basal 
metabolic rate (BMR), no difference was determined 
between those who take caffeine regularly and those who 
did not take any caffeine [25].

Effect mechanism of caffeine
Caffeine is a very strong mental stimulant. It may 

impair motor coordination [26]. Even in small doses of 
caffeine intake, rapid reaction and swift movement can 
be achieved [27]. The intensity of this effect can vary 
according to the amount of caffeine used, the physical 
structure of the individual, the type, intensity and duration 
of exercise, the habituation of the individual to methyl 
xanthine and the environmental factors during exercise 
[28]. High doses of caffeine intake in humans and rats 
increased blood pressure and augmented epinephrine 
release. This situation increased the risk of coronary heart 
disease in the adult population [29].

It has been determined in most of the studies done 
on the effect of caffeine on the performance of isolated 
muscles that it affected the performance by changing the 
mechanism of excitation-contraction and increasing the 
power formation in the muscle. Recent studies suggest 
that muscle types are important in evaluating the relation 
between caffeine and power formation in the muscle and 
fatigue [30]. Some researchers suggest that caffeine use 
only benefits athletes who have reached their performance 
level [31]. Caffeine can acutely and chronically increase 
growth hormone (GH), thyroxine (T4) and thyroid 
stimulating hormone (TSH) levels. Studies show that 
caffeine consumption may play a protective role against 
benign or malignant thyroid neoplasia. In studies carried 
out in the past, it was observed that neoplasia did not 
increase in rats in whose drinking water caffeine was 
added for a long time. It was stated that caffeine alone 
decreased T4 levels and led to an increase in the levels 
of TSH. However, with 1500 ppm (approximately 140 

mg / kg / day; high dose) caffeine, thyroid follicular cell 
proliferation and liver hypertrophy were detected [32]. 

Caffeine metabolism
After oral intake of caffeine, 99% of it is absorbed 

from the gastrointestinal tract and reaches the highest 
concentration in plasma within 30-120 minutes. Due 
to its hydrophobic properties, it has the ability to easily 
pass through all biological membranes. Less than 5% of 
caffeine is excreted in the urine without metabolizing. 
After caffeine has reached the highest concentration in 
plasma, the concentration in the brain remains unchanged 
for at least one hour [33]. 

Effect of caffeine on fat oxidation
Does caffeine increase fat metabolism? Even if caffeine 

increases fat metabolism, fat oxidation is insignificant in 
some cases where caffeine is ergogenic such as strength 
training and short-term intensive activities. In addition, 
these studies have shown that caffeine did not reduce the 
rate of respiration change and did not increase plasma 
FFA levels. In 12 different studies in the laboratory of Van 
Someren, there was no reduction in the rate of respiration 
change after caffeine intake [34, 35]. 

In another study, caffeine intake increased arterial FFA 
levels. Important information has shown that caffeine 
increases adrenaline levels, and it was shown in another 
study [36] that the caffeine increased the sympathetic 
stimulation of legs. However, FFA mobilization occurs 
even in tetraplegics when there is no increase in 
catecholamine levels [34, 35]. The author argues that the 
following scenario of fat metabolism occurs. Caffeine 
fires A1 receptors of adipocytes and this increases 
lipolysis (which can increase sympathetic activity and 
result in adrenergic receptor stimulation); increase in FFA 
levels results in increased hepatic intake of FFA, some of 
which are oxidized to triglycerides or esterified; excessive 
FFAs form ketone bodies that are released and discharged 
by various tissues, including skeletal muscle.

Effect on muscle glycogen
It has been shown that caffeine is useful in cases 

where the glycogen is limited in many exercise protocols 
(under 30 minutes of exercise) in which caffeine uses 
less glycogen. In addition, the literature on the effect of 
caffeine on muscle glycogen is limited. Early studies [37] 
showed that caffeine reduced glycogen use during long-
term but not-up-to-the-level-of-exhaustion exercises. 
Other researchers [38] who found that it reduced net 
catabolism in the first 15 minutes of this exercise, were 
approved by Erickson et al. [39].

Although Jackman et al. [40] determined that 
caffeine increased the duration of endurance, they found 
no difference in muscle glycogen use during exercise 
at VO2max. Similarly, Chesley et al. [41] found no 
difference in glycogen after 3 or 15 minutes of exercise 
in 85% of VO2 max. Although caffeine and theophylline 
increased the endurance time in exercises which lasted 32 
minutes, no difference was observed in either glycogen 
consumption or muscle glycogen in placebo trials. 
Greer et al. [42] found no difference in either glycogen 
consumption or muscle glycogen in placebo trials. Thus, 
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even if glycogen was not used, no limiting factor was 
found in endurance time. Laurent et al. [43] reported that 
glycogen was not used because of the use of caffeine in 
exercises performed in 65% of VO2 max for 2 hours. 
In another study [44] in 70% of VO2 max of 10-minute 
and 60-minute exercises, no difference was detected in 
glycogen catabolism. 

The effect on lactate
Some interesting issues regarding carbohydrate 

metabolism are increasingly being evaluated. According 
to the researchers [41, 44] caffeine intake significantly 
increases blood lactate levels. The dogma that this 
constitutes carbohydrate use is a paradoxical idea. 
Interestingly, this was probably more common than a 
decrease in RER associated with caffeine intake and an 
increase in FFA levels. In addition, the measurements of 
muscle acetylcholine and citrite [42, 44] generally do not 
support such a mechanism. Muscle lactate measurements 
in stable equilibrium exercises did not show any difference 
when theophylline and caffeine were consumed. In a 
study [42] it was clearly proved that caffeine increased 
the arterial lactate level during exercise.

Impact on energy status
Chesley et al., [41] found that caffeine increased the 

energy status due to less deposition of adenosine mono 
phosphate (AMP) and adenosine di phosphate (ADP) 
levels and lower phosphokreatine (PCr) degeneration. 
However, these changes were used only in the subgroup 
of participants in whom less muscle glycogen was used 
following caffeine intake. The importance of this finding is 
that the research was based on their glycogen information 
by dividing the participants into two groups and then 
examining their energy status in more detail. Marsh et al. 
[45] conducted a research as a pilot study using NMRS. 
The researchers studied 3 individuals who received 
theophylline and applied consecutive arm. Clearly, these 
findings have triggered greater research.

Effect on catecholamines
The endpoint of the glycogen use model is the 

increased sympathetic activity due to caffeine. Clearly, 
caffeine may increase the circulatory level of adrenaline 
[42, 44]. Only a few studies reported otherwise [46]. 
However, the increase is very moderate and controversial 
in terms of metabolic significance. When fatigue is 
delayed by electrically stimulating individuals’ muscles 
[34] caffeine causes a normal increase in FFA levels of 
individuals in resting. With the increase of adrenaline 
levels, no difference occurred in AMP, ADP, ATP and 
PCr or measured lactate levels and muscle glycogen 
degeneration.

Caffeine and exercise relationship
In addition to training programs, some food 

supplements are being used in order to increase the 
athletes’ performance. One of these supplements is 
caffeine.

Caffeine is used by athletes for many significant 
reasons, some of which are that caffeine has a stimulatory 
effect, keeps athletes awake, improves performance by 
eliminating physical exhaustion, increases attention, and 

so on. Recently, the effects of this substance on the heart 
and circulatory system, respiratory system and endocrine 
system, as well as on the central nervous system, have been 
investigated. The stimulating effect of caffeine especially 
on the nervous system has been determined to keep 
athletes more alert and fitter. Moreover, with its effects 
on the cardiovascular system, it is known to accelerate 
heartbeats and expand the blood vessels (vasodilatation). 
In this way, it has been suggested that the cells will be 
provided with faster blood flow resulting in faster energy 
generation. 

Therefore, caffeine was long included in the stimulants 
section of the prohibited substances list prepared by the 
World Doping Agency (WADA). However, it has been 
removed from the doping list today [47].

The purpose of this study is to investigate the effects of 
daily caffeine supplementation of 6 mg/kg to professional 
soccer players on Hoff test and sprint test. 

Foskett et al. [48] examined a soccer player who was 
administered a moderate dose of caffeine supplement (6 
mg/kg) in terms of his aesthetics of passing the ball and 
his ability to control the ball. At the end of the research, 
it was observed that the player’s ability to pass the ball 
accurately and the ability to control the ball improved. 
This shows the positive effect of caffeine in performing 
fine motor skills. 

The effect on endurance in long-term exercises
Most investigators examined fatigue occurring in 

endurance exercises between 30 and 60 minutes. It was 
found that caffeine had an ergogenic effect on this situation 
[42] but only a few studies determined the opposite 
[49]. Even in 30-minute exercises in which exhaustion 
occurred, the effect of caffeine was observed. Under this 
condition, the muscle glycogen was probably depleted. In 
another study [50] more than 50% of glycogen remained 
in fatigue, which revealed that the breakdown of glycogen 
in such conditions did not limit the study.

The effect on speed and power in long-term exercises
Studies on the effect of caffeine on performance or speed 

in endurance exercises are rarely conducted. Some studies 
determined that caffeine often increases performance in 
activities such as stepping up and repetitive jumping as 
well as sprint test and cycling [51, 52, 53, 54]. These 
studies were often applied to small groups and in protocols 
that are not accepted today. Berglund and Hemmingsson 
[55] found that caffeine led to an increase in high-speed 
movements of cross-country skiers participating in the 
competitions. This study is controversial because the 
researcher compared his knowledge in a complex way. 
However, each test is difficult, and skiing is an ungrateful 
sport because it is almost impossible to predict when and 
how long it will snow. Researchers studied elite skiers in 
both high and low altitudes from 20 to 23 km. Marking 
was done both at the halfway and at the finish line, and 
it was revealed that caffeine absorption resulted in faster 
finishing time. The total time was approximately 55 to 
67 minutes, and the athletes who were administered 
caffeine were found to be 33 to 101 seconds faster at both 
high and low altitudes. Similarly, the athletes who were 
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given caffeine at finishing time were found to be 59 to 
152 seconds faster at both high and low altitudes (there 
was a statistically significant difference between the low-
altitude exercises and the finishing time p <0.10).

The effect on power in short-term high intensity 
exercises

Wiles et al. [56] gave the participants 1500 m running 
test and observed that caffeine intake caused a significant 
increase in running speed by 4.2 seconds. However, it 
should be known that this study was done on elite athletes. 
No correlation was found between the increase in caffeine 
intake and running speed or caffeine intake habits. 
Colomp et al. [57] studied 100 m free style swimmers. 
While caffeine intake led to no increase in the athletes 
without training, it created a significant increase of about 
1 second in average time in the athletes with high training 
levels.

When short-term activities were examined, the results 
seemed to be more complicated as the exercise was short 
and intense, and the measurements were minimal and 
thus hard to make. Anselme et al. [58] found that caffeine 
increased sprint at maximal power by 6 seconds, but that 
it caused no increase in 30-second Wingate test.

Prescription for optimal Use
Does the method of caffeine intake make any 

difference in the effect of caffeine? No clear answer is 
available for this question. That’s why, a comparison 
that has never been made before should be made. 
Caffeine and other methylxanthines can be taken through 
intramuscular injection, venous infusion, suppository or 
orally. Most researchers administer caffeine orally either 
purely, through a capsule or in water solution. In most 
studies, only one dose was administered orally, but in a 
few studies doses were repeated. It was not determined 
how caffeine should be taken and what dose should be 
administered when [59].

Timing 
Most researchers administered caffeine one hour before 

the exercise and after the exercise. This protocol was 
chosen because caffeine is absorbed quickly and plasma 
concentration reaches the maximum level approximately 
in 1 hour. No information about the plasma concentration 
of caffeine and differences among participants regarding it 
is available in most studies. Caffeine is slowly catabolized 
(halving time is 4-6 hours), and individuals maintain 
circulation concentration at this level for 3 to 4 hours. It 
was claimed that since lipolysis due to caffeine produces 
free fatty acids at the highest level, waiting for three hours 
is the optimal choice [60]. However, this hypothesis has 
not been tested, and the ergogenic role of these lypolisis 
is very doubtful.

Dosage
Interestingly, some researchers administered caffeine 

in a certain dose rather than basing the dosage on the 
individual’s body mass. This may result in variations in 
the responses. In a few studies, caffeine was administered 
based on body mass without fats. However, caffeine 
dissolves both in water and fat, and possibly body fat is an 
important factor for caffeine distribution. As mentioned 

above, most researchers did not report the plasma 
caffeine concentration of participants, which renders 
the understanding of some studies as inconsistent in the 
literature. In the laboratory of Graham and McLean, the 
plasma caffeine concentration was routinely measured. 
The caffeine administered on the basis of body mass 
was shown to result in a very intensive plasma caffeine 
concentration in both women and men [61]. In general, 
the average caffeine doses of women with less body 
weight were approximately 20% higher than those of 
men. In addition, most of these studies did not examine 
gender differences. 

Placebo
“Placebo”, a Latin word, means “I will please.” It 

implies a subjective positive effect of something taken for 
the purpose of the drug or remedy. The opposite is the 
concept “nocebo”, meaning ‘I will hurt’, and it refers to a 
negative subjective experience [62].

Brody [63] suggested that the placebo effect has 
four basic definitions. Among these, we mentioned 
the definition “specific effects of a treatment as well as 
the resulting non-specific effect” in the” Introduction” 
section, which has lost its significance in recent years. 
Other definitions are as follows and each definition has 
close meanings: 

a) Therapeutic effect produced by an ineffective drug 
in terms of medical biology (biomedically) 

b) The therapeutic effect or side effect of a drug, which 
cannot be explained by its pharmacological properties 

c) The effect that is common to all treatments ... Brody 
(1982) described placebo under a definition covering all 
these definitions “as an attempt to accelerate the medical 
treatment or medical treatment method which is benefited 
from its symbolic effect and is believed not to show a 
specific activity for a treatment situation by the physician” 
and suggested the concept of “symbolic effect “, which 
we will discuss in the “conclusion” section. 

Forrester [64] a sociologist, argued that the placebo 
effect is never limited to this definition, although placebo 
has been widely used in health sciences “as a drug to 
test the hypotheses of experimental scientific medicine.” 
Indeed, Forrester has a point in this criticism. In fact, 
placebo control groups were used even in some animal 
experiments without the need to define the placebo 
effect [65, 66]. According to Forrester, the placebo effect 
should include the mood of the clinic or the practice of 
the physician, the physician’s manner of reasoning when 
faced with problems, the efforts to soothe the patient, 
and the trust and understanding created by the physician, 
especially if the physician and the patient have a long 
history. To Forrester, the placebo effect is also related 
to power relations. The role of the physician profession 
and the physician’s ability to make the patient feel better 
also play a role in the placebo effect. Referring to Spiro 
[67] who has done many studies on the placebo effect, 
Forrester argues that not only the physician-patient 
relationship but also the recent high-tech spell should 
be considered in the placebo effect. Forrester states that 
this is related to “fraud”, “cheating” and “lie” because the 
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patient must be unaware of what has been done to him to 
create the placebo effect, and raises the question “is there 
any justification for any form of medical treatment that 
obliges the patient to be deceived?”

Material and methods
Participants
11 soccer players playing in professional leagues 

participated in the study. Participants were involved in 
the study when they were in the passive period before the 
camp preparation period, without engaging in any sporting 
activity. The mean age of the football players was 20.67 ± 
0.72 years, the mean height was 179.13 ± 7.38 cm and the 
body weight average was 74.27 ± 4.68 kg.

None of the participants had experienced a neurological 
disease or vestibular-visual disorder in the previous year 
and none had a severe lower extremity disability within 
the last 6 months. Before the study, each participant was 
given detailed information about the risks and discomforts 
related to the study, and each was made to read and sign 
the volunteer consent form.

Caffeine Intake
In the study, the Hoff and sprint tests were applied 3 

times with a one-week interval. In each of these practices, 
caffeine added water was applied to the participants in the 
first week, and the placebo was administered in the second 
week. In the third week, the participants were tested 
without any additional supplement. This practice lasted 

Table 1. Summary of The Study on The Effect of Caffeine on Exercise Performance

Resource Participants Caffeine dose Protocol Results

Ivy et al. 7M, 2F; Trained 
Cyclists

250+250 mg
(M:6.9, F:8.8)

Max on bicycle for 2 
hours Load

Caffeine: 7.4% more 
work; 31% more fat 
burn; the same running 
time

Cohen et al. 5M, 2F; Trained 
runners

a:0, b:0, c:2.1, 
d:3.2, e:4.5

21 km run in hot and 
damp circumstance

No difference in running 
time

Berglund&Hemmingson 8-10M: 4-5F 
Trained skier 6 mg/kg

n=13 high altitude 23 
km n=14 sea level 20 
km competition

Ones with caffeine 
intake were faster in 
the 1st and 2nd laps 
(p<0.10)

Kovacs et al. 15M; Trained 
Cyclist

a:0, b:0, c:2.1, 
d:3.2, e:4.5

Stimulant for about an 
hour

Time (min): a:62.5, 
b:61.5, c:60.4, d:58.9, 
e:58.9

Macintosh&Wright 7M, 4F; Trained 
Swimmers 6 mg/kg 1500 m swimming

With caffeine: 500 m:7 
sec, 1000 m: 8 sec, 1500 
m: 23 sec faster

Bruse et al. 8M Rower a:0, b:6, c:9 2000 m rowing Time (sec): a:416, 
b:411*, c:412*

Wiles et al. 18M; 10M; 
Trained runners 2-2.5 mg/kg

1500 m running a: ran 
controlled b: 1100 
m controlled,  then 
finished pulling up 
knees.

a /sec): pl:290; 
caffeine:286.*, b final 
400 (km/h): pl:22.9, 
caffeine: 23.5 

Collomp et al. 3M, 3F active 5 mg/kg Wingate test

No difference in 
exhaustion rate or 
average and maximum 
power

Greer et al. 9M, active 6 mg/kg 4 Wingate test in 
4-minute intervals

No difference in 
exhaustion rate or 
average and maximum 
power

Anselme et al. 10M, 4F active 250 mg
6 sec sprint gradual 
load cycling ( 5-minute 
rest)

Caffeine: max. Power 
964 vs 940 W*
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3 weeks. Caffeine supplementation was given to each 
participant at an amount of 6 mg/kg in 200 ml of water 1 
hour before the tests, while the placebo supplementation 
was administered as 200 ml of water 1 hour before the 
tests.

Research Design
The Hoff and sprint tests to be applied in the study 

were applied 3 times at 1 week intervals. In each of these 
practices, caffeine added water was performed on the 
participants in the first week, and placebo was performed 
in the second week. In the third week, the participants 
were tested without any additional supplement. This 
practice lasted 3 weeks. Caffeine supplementation was 
given to each participant with the amount of 6 mg/kg 
in 200 ml water 1 hour before the tests, and the placebo 
supplementation in 200 ml water was administered 1 hour 
before the tests.

Test Protocol
The technical test protocol was applied to the subjects 

as follows.
Warm-up phase: Test-specific warm-up program for 

20 minutes.
Test Phase: The Hoff Test and Sprint Test for Soccer 

Players were performed.
Completion stage: consists of 10-minute jogging and 

stretching.
Statistical Analysis
SPSS for Windows 21.0 package program was used 

for the statistical evaluation of all measured data. Mean 
and standard deviations of the data obtained from the 
participants were calculated. In order to determine the 
effect of each experiment, Wilcoxon signed rank analysis 
test was applied. 

Results
In this part of the study, the findings of the analyses 

using the data of the participants were converted into 
tables and interpreted.

According to Table 1, the average age of participants 
was 20, 636 with a standard deviation of 0, 8090; the 
weight average was 74, 273 kg with a standard deviation 
of 4, 7768; the average height was 1.7936 m with a 
standard deviation of 0.07580.

When Table 2 is examined, Wilcoxon signed rank 
analysis of the Hoff test scores shows a statistically 
significant difference in favor of the placebo group (p 
<0.05). According to this result, it can be concluded that 
placebo application increased the endurance of the group.

When Table 3 is examined, Wilcoxon signed rank 
analysis of the Hoff test scores shows a statistically 
significant difference in favor of the caffeine group (p 
<0.05). According to this result, it can be concluded that 
caffeine application increased the endurance of the group.

When Table 4 is examined, Wilcoxon signed rank 
analysis of the Hoff test scores shows a statistically 
significant difference in favor of the caffeine group (p 
<0.05). According to this result, it can be concluded that 
caffeine application increased the endurance level of the 
group more than the placebo application.

When Table 5 is examined, Wilcoxon signed rank 
analysis of the Sprint test scores shows a statistically 
significant difference against the placebo group (p <0.05). 
According to this result, it can be concluded that placebo 
application increased the dexterity level of the group.

When Table 6 is examined, Wilcoxon signed rank 
analysis of the Sprint test scores shows a statistically 
significant difference against the caffeine group (p <0.05). 

Table 2: Descriptive Statistics

Descriptives Age Weight Height

n
Valid Data 11 11 11
Missing Data 0 0 0

Average 20.636 74.273 1.7936
Median 21.000 76, 000 1.7800
Mod 21, 0 69.0a 1.72a
Std. Deviation .8090 4.7768 .07580
Minimum 19.0 66.0 1.69
Maximum 22.0 80.0 1.91

Table 3: Wilcoxon Signed Rank Analysis Results of Placebo Application (The Hoff Test)

Mathematical Expression Ranks n Mean Rank Total 
Ranks Z p

The Hoff Test Placebo - The Hoff Test Control

Negative ranks 1a 3.00 3.00
-2.669 .008Positive ranks 10b 6.30 63.00

Equal 0c

Total 11
a. The Hoff Test Placebo < The Hoff Test Control
b. The Hoff Test Placebo > The Hoff Test Control
c. The Hoff Test Placebo = The Hoff Test Control
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Table 4: Wilcoxon Signed Rank Analysis Results of Caffeine Application (The Hoff Test)

Mathematical Expression Ranks n Mean Rank Total Ranks Z p

The Hoff Test Caffeine - The Hoff Test Control

Negative ranks 0a .00 0.00
-2.934 .003Positive ranks 11b 6.00 66.00

Equal 0c

Total 11
a. The Hoff Test Caffeine < The Hoff Test Control
b. The Hoff Test Caffeine > The Hoff Test Control
c.The Hoff Test Caffeine = The Hoff Test Control

Table 5: Wilcoxon Signed Rank Analysis Results of Caffeine and Placebo Application (The Hoff Test)

Mathematical Expression Ranks n Mean Rank Total Ranks Z p

The Hoff Test Caffeine - The Hoff Test Placebo

Negative ranks 0a .00 0.00
-2.936 .003Positive ranks 11b6.00 66.00

Equal 0c

Total 11
a. The Hoff Test Caffeine < The Hoff Test Placebo
b. The Hoff Test Caffeine > The Hoff Test Placebo
c. The Hoff Test Caffeine = The Hoff Test Placebo

Table 6: Wilcoxon Signed Rank Analysis Results of Placebo Application (Sprint Test)

Mathematical Expression Ranks n Mean Rank Total Ranks Z p

Sprint Test Placebo - Sprint Test Control

Negative ranks 11a 6.00 66.00
-2.936 .003Positive ranks 0b .00 .00

Equal 0c

Total 11
a. Sprint Test Placebo < Sprint Test Control
b. Sprint Test Placebo > Sprint Test Control
c. Sprint Test Placebo = Sprint Test Control

Table 7: Wilcoxon Signed Rank Analysis Results of Caffeine Application (Sprint Test)

Mathematical Expression Ranks n Mean Rank Total 
Ranks Z p

Sprint Test Caffeine - Sprint Test Control

Negative ranks 11a6.00 66.00
-2.934 .003Positive ranks 0b .00 .00

Equal 0c

Total 11
a. Sprint Test Caffeine < Sprint Test Control
b. Sprint Test Caffeine > Sprint Test Control
c. Sprint Test Caffeine = Sprint Test Control

Table 8: Wilcoxon Signed Rank Analysis Results of Caffeine and Placebo Application (Sprint Test)

Mathematical Expression Ranks n Mean Rank Total 
Ranks Z p

Sprint Test Caffeine - Sprint Test Placebo

Negative ranks 11a6.00 66.00
-2.934 .003Positive ranks 0b .00 .00

Equal 0c

Total 11
a. Sprint Test Caffeine < Sprint Test Placebo
b. Sprint Test Caffeine > Sprint Test Placebo
c. Sprint Test Caffeine = Sprint Test Placebo
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According to this result, it can be concluded that caffeine 
application increased the dexterity level of the group.

When Table 7 is examined, Wilcoxon signed rank 
analysis of the Sprint test scores shows a statistically 
significant difference against the caffeine group (p <0.05). 
According to this result, it can be concluded that caffeine 
application increased the dexterity level of the group more 
than the placebo application.

Discussion
There are many studies in the literature in which 

the effects of caffeine on sports performance were 
investigated. These studies have revealed that beverages 
containing caffeine improve reaction time and increase 
aerobic and anaerobic endurance. They are also reported 
to reduce drivers’ insomnia and to improve marksmanship, 
surveillance and psychomotor fitness in soldiers [68, 69, 
70, 71]. Furthermore, there are studies on the ergogenic 
effect of caffeine intake before moderate intensity exercise 
[72, 73]. The accessed literature shows that performance 
benefits of moderate caffeine intake can be observed in 
sports that require endurance and involve high intensity 
activities [70]. As a result, caffeine supplementation can 
be said to increase sports performance. 

In this study, caffeine supplementation of 6 mg/kg was 
administered to 11 professional soccer players involved in 
no sports activities prior to the preparation period. It was 
determined that caffeine supplementation significantly 
increased the Hoff test averages of the participants 
and decreased the sprint test times, thus positively 
affecting the strength and speed performance. Placebo 
supplementation, on the other hand, showed less effect 
compared to caffeine supplementation, but compared to 
no-supplementation cases, better results were achieved in 
the tests.

Astorino and others examined the effect of 5 and 2 mg/
kg of caffeine intake on muscular strength and muscular 
endurance performance in an isokinetic ergometer. They 
reported that 2 mg/kg of caffeine intake did not affect 
muscular performance or muscle pain perception, but 5 
mg/kg of caffeine intake improved muscular performance 
and decreased muscle pain [74].

In a similar study, Foskett et al. (2009) analyzed 
the effect of caffeine supplementation (6 mg/kg) on 
the soccer players’ skills to pass the ball and their ball 
control techniques. This study revealed that the shot on 
target rate of players increased and their ball control 
techniques improved, which shows the positive effect 
of caffeine on the performance of fine motor skills. 
In another study Lara et.al., (2014) in which female 
soccer players were administered caffeine and placebo 
(3 mg/kg) supplementation in two separate periods, a 
significant difference was observed in favour of caffeine 
supplementation in terms of jumping scores and sprint 
speeds compared to placebo. In a simulated competition, 
higher scores were achieved through caffeine 
supplementation than through placebo in terms of running 
distance, the number of sprints and the distance taken at 
a speed higher than 18 km/h [69]. In yet another study, 

Wiles et. al. (1985) administered a 1500 m running test to 
the participants and identified that caffeine intake led to a 
significant increase in running speed [56].

Ivy et. al. (1979) showed that caffeine intake 
following 2-hour bicycle exercise caused an increase in 
the total power output of the participants [37]. Hogervorst 
and others (2008) did a study on caffeine intake of 
cyclists. This study suggested that there were significant 
improvements in participants’ exercise duration, exercise 
intensity, and cognitive function tests [72].

Hewlett and Smith (2007) point to the significant 
effect of caffeine supplementation on the soccer players’ 
test duration by referring to its stimulating effect on the 
nervous system, which results in sportspeople being fitter 
and more alert [75].

Haskell et. al. carried out a study involving a group of 
young male participants. The study revealed that caffeine 
supplementation improved reaction time and increased 
concentration and the number of correct answers to the 
questions asked [76].

Kennedy and Scholey (2004) conducted a study on 
the effects of beverages containing caffeine and glucose 
on the fatigue resulting from long-lasting activities. It 
was observed that the combined consumption of caffeine 
and glucose caused improvements in performance 
and personal fatigue [76]. In their study, Holston and 
Jeukendrup (2008) found that caffeine-glucose solution 
increased performance by 9% compared to placebo and 
by 4.6% in comparison to glucose [68].

In contrast, Collomp et. al. (1990) claimed that short 
term or long term caffeine consumption did not reveal a 
significant level of difference when compared to placebo 
[57]. In addition, there are also studies Hindmarch et. al., 
(1998); Herz, (1999) which argue that caffeine does not 
have a significant effect [77, 78].

It can be stated that differences in various studies may 
be related to method selection, training level, participant 
selection and the amount of caffeine supplementation. 

Conclusion
In this study, caffeine supplementation of 6 mg/kg was 

administered to 11 professional soccer players involved in 
no sports activities prior to the preparation period. It was 
determined that caffeine supplementation significantly 
increased the Hoff test averages of the participants and 
decreased the sprint test times, thus positively affecting 
the strength and speed performance. Likewise, though the 
placebo supplementation showed less effect compared to 
caffeine supplementation, better results were achieved in 
the tests compared to no-supplementation cases. 

The studies referred to in the discussion part of our 
study showed that caffeine supplementation has a positive 
effect concerning Hoff and Sprint tests. Evaluation of the 
effects of caffeine supplementation on branch-specific 
performances of players in different branches may provide 
new insights for research. Obviously, more research 
should be carried out to determine the positive or negative 
effects of caffeine supplementation on speed, strength and 
endurance performance. Another important result to be 
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considered is the placebo effect. The positive effects of 
this symbolic effect have been revealed in many studies 
conducted in medicine and psychiatry so far. Therefore, 
this positive role of the placebo effect, which we think 
is not sufficiently examined, should be reconsidered in 
relation to sports sciences and better understood. 
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