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Abstract
Caffeine is the world’s most widely used drug. It makes you feel energized and awake in the morning, 

helping billions get through their day. But what happens when you consume it during a workout? 

Research has proven caffeine can have effects on athletes during workouts, and it could affect your 

workout too. When your workout at the gym is easy, how much is your morning coffee affecting you? 

Six daily caffeine users were studied to find out whether a cup of coffee changed their performance 

at the gym. All subjects, ranging in age from 20 to 55, did two timed sprint workouts, involving 

rowing, push-ups, and squats.  In one workout subjects consumed caffeinated coffee beforehand. In 

the other, they did not. Their performance varied widely, but most improved with caffeine. On 

average, subjects were 19 seconds faster with caffeine. 2 subjects showed obvious reliance on 

caffeine to boost workout performance. 3 showed generally positive performance effects with 

caffeine. 1 showed little or negative effects of caffeine on performance. My hypothesis that subjects 

complete the workout faster with caffeine was proved correct by the data. Overall, the  experiment’s 

objectives were met. A sufficient number of subjects was acquired, the experiment’s design and 

procedure proceeded as planned, and an accurate data set was produced. Unlike some studies 

involving caffeine and workouts, normal people were given an average cup of coffee before your 

everyday workout at the gym. This study is most relevant to the caffeine consuming gym goer, in 

informing them just how much their coffee affects them. 



Question:
Does consuming caffeine affect your performance in a workout?

Hypothesis:
If caffeine is given to subjects, then they will perform faster in a 

workout.



Background Research
When people drink caffeine, it sharpens their mind and stimulates their body. (Guest et al., 2021) 

You may have heard someone say their morning cup of coffee makes them less tired. This is true. 
(Sökmen et al., 2008) Caffeine wakes you up and improves your mood. (Sökmen et al., 2008) This also 
means ingesting caffeine before a workout is likely to increase your performance. (Guest et al., 2021) In 
fact, there have been enough reports of this that the International Olympic Committee (IOC), and World 
Anti Doping Agency (WADA) have banned athletes from having more than 12 micrograms per millimeter. 
(Guest et al., 2021) If this affects all athletes, I wanted to know how it affects athletes I know. So I want to 
discover how much caffeine affects people’s workouts, and if someone thinks they ingest caffeine and 
they do not, how does that affect their performance?

Caffeine is the world’s most widely used drug. It is found in many things we often consume, such as 
soda, tea, coffee, and chocolate, although the dosage varies (Sökmen et al., 2008) . Coffee has roughly 
60-150 milligrams of caffeine per cup, while tea and soft drinks contain roughly 40-60 milligrams of 
caffeine per cup (Sökmen et al., 2008) . In the U. S. alone, adults on average have roughly 3 milligrams per 
kilogram of body weight every day (Sökmen et al., 2008) 90 percent of adults in North America and 
Europe consume caffeine every day. One of the most widely known and serious side effects of caffeine is 
sleep deprivation. Caffeine has been linked to repeated mild to moderate sleep deprivation, and longer 
times to fall asleep (Guest et al., 2021). However, caffeine ingested in the morning is much less likely to 
influence sleep than caffeine taken in the afternoon or evening. (Guest et al., 2021) If you stop consuming 
caffeine, intentionally or unintentionally, you may suffer withdrawal symptoms (Sökmen et al., 2008). 
These can 
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include severe headaches, which can last for as long as 4-7 days, but will cease as soon as the user 
resumes drinking caffeine (Sökmen et al., 2008).

Caffeine affects athletic performance, and works on some exercises better than others. 
Caffeine can moderately enhance performance while running, jumping, and throwing, as well as other 
exercises (Guest et al., 2021). Studies have shown there is also an increase in performance if subjects 
receive a placebo, but are told that they received caffeine. (Armstrong, 2020) It does this by 
stimulating our central nervous system (Sökmen et al., 2008). This lowers our perception of things 
like tiredness and pain  (Sökmen et al., 2008). Aerobic exercise, which is any exercise that improves 
the cardiovascular system, is most influenced by caffeine (Guest et al., 2021). While helpful in things 
like sprints, which rely on the body’s phosphagen system, in longer exercises that rely on the 
glycolytic system, caffeine does not improve performance much  (Sökmen et al., 2008). Caffeine helps 
far less during longer periods of exercise, such as a 10-minute run, and if the long exercise is repeated, 
it could worsen performance  (Sökmen et al., 2008). Although it varies by the person, the minimum 
dose of caffeine that has been shown to alter athletic performance is 2 mg/kg body mass, or 2 
milligrams per kilogram of body mass (Guest et al., 2021). Most studies conduct tests with caffeine in 
the 3-6 mg/kg body mass range. Smaller doses of caffeine can be just as effective as larger doses of 
caffeine in athletic performance  (Sökmen et al., 2008). Stopping caffeine for a while before an 
athletic event, and then having a lot of caffeine before the event can stimulate your performance even 
more than a normal daily caffeine ingestion. (Armstrong, 2020)  This happens because taking a break 
from caffeine can allow your body to regain its natural sensitivity. (Armstrong, 2020)



While caffeine does affect exercise performance, when the ingestion takes place can have a 
large impact on performance. Usually, caffeine is taken around 60 minutes before exercise 
(Guest et al., 2021). Its peak effectiveness ends around 75 minutes after ingestion (Sökmen et al., 
2008). Around 4-5 hours after ingestion, 50 percent of caffeine has left the body, and 6-7 hours 
after ingestion, 75 percent of caffeine is gone. (Sökmen et al., 2008). Caffeine will not affect 
performance over 6 hours after ingestion. (Sökmen et al., 2008). Some studies have shown that if 
caffeine is taken in the middle of a workout or near the end, (when people are experiencing 
fatigue) it may have a larger impact on performance, but this depends on the event. (Guest et al., 
2021). The effects of caffeine over time can vary depending on the form of caffeine that is 
consumed. (Guest et al., 2021). For example, caffeinated chewing gum has been shown to work 
very fast, and can have the most effect if it is taken immediately before performance, but has 
little effect if it is taken an hour before exercise (Guest et al., 2021). The optimal form and timing 
for caffeine ingestion can also vary depending on the athlete.

Overall, it has been well documented that caffeine can and will increase exercise 
performance. This is why I believe that ingestion of caffeinated coffee before exercise will 
noticeably increase performance in most subjects. Additionally, since other studies have shown 
there is an increase in performance in those who wrongly think they have caffeine, I believe that 
subjects who receive decaf coffee will also have slightly better performance. Caffeine, the most 
widely consumed drug on planet Earth, should boost performance for the individual. 
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Materials

1 Calculator

25+ oz of caffeinated coffee (This depends on how 

many people there are. You should have 8 oz per 

person.)

Rowing machines for each participant. (There 

should be enough for each participant. 



1.  Make sure you have at least 6 adult subjects that consume caffeine 
regularly. 

2. Subjects should not drink coffee or workout before the experiment 
the day of the non caffeinated workout. 

3. All subjects will complete the workout as follows for time.

400m row (on rowing machine)
15 push ups
20 jump squats
15 push ups
400m row

4. At least one day later, the subjects complete the workout again.
5. Subjects should not drink coffee or workout before the experiment 

on the day of the caffeinated workout.
6. This time, they are given 8 oz of coffee roughly 30-45 minutes 

beforehand. 8 oz of coffee is roughly 91 milligrams of caffeine, an 
amount below the daily average caffeine consumption in the U.S. 
and very safe. Subjects should complete the workout (above) for 
time. 

7. Take the times of the subjects.. See if times change between the 
caffeinated and uncaffeinated experiments. 

Procedure



The gym where the workouts were held before  
the uncaffeinated workout. Photo by S.C.

One subject finishes the uncaffeinated workout. 
Photo by S.C.

Photos from 
the experiment



Six subjects were timed for 

performance, with and without 

caffeine. One subject was unable to do 

both workouts due to injury. On 

average, subjects improved by 20 

seconds in the caffeinated workout. In 

the first graph, 5 subjects improved 

their times between 62 and 14 

seconds with caffeine. One subject 

performed worse by ten seconds with 

caffeine. In the second, older subjects 

performed better with caffeine than 

younger subjects. 

Results and Graphs



Conclusion
After testing six subjects in caffeinated and decaffeinated workouts, my results show increased 

performance in the caffeinated workouts. Overall, the sprint workouts took between 4 and 6.5 minutes 
to complete. On average, subjects improved by 20 seconds in the caffeinated workout, a sizable 
increase. Most subjects improved by 10-20 seconds. There were two clear outliers: one subject who 
improved by one minute, and another whose performance got worse by 10 seconds. 

Caffeine in all forms has been widely proven to stimulate the central nervous system and lower 
perceived exertion during workouts, mental exercises, and everyday life. The subjects appear to have 
been stimulated by the caffeine. My results support my hypothesis that subjects will improve their 
performance in the caffeinated workout. 

Overall, the experiment was effective. All of the workouts were executed as planned, without any 
noteworthy problems.  There were enough participants to have an accurate data set, as the subjects 
ranged from ages 20 to 55, male and female. The subjects’ activities that might have affected their 
performance were controlled as much as possible, resulting in a controlled experiment. Changes to the 
procedure of this experiment could include taking more time to search for more participants, and 
attempting to oversee workouts of all participants at once, instead of a few at a time. It would also be 
very interesting to study different doses of caffeine and their effects on workout performance. The 
workout length is another factor that would be intriguing to alter, since previous studies have shown 
that it is a major determinant of the effectiveness of caffeine on altering workout performance. 
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