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Abstract 

Background: Acetaminophen (also known as Tylenol or Paracetamol) is a very popular drug, that requires no prescription 

and is usually used as analgesic and antipyretic. A considerable number of previous studies show that acetaminophen has no 

effects that could alter exercise capacity or performance. On the other hand, there are studies sustaining that exercise 

performance can be improved  with acetaminophen through a reduction in perceived pain, and also a reduction of  the body 

heat produced by the muscle contraction. Purpose: The aim of our study was to check if acetaminophen influences reaction 

speed and power of the lower limbs muscles. Participants and method: For this study we recruited twenty-nine males, aged 

between 19 and 28 years old. We had two testing sessions for each participant, in the same day (the baseline evaluation, and 

the second evaluation at half an hour after acetaminophen ingestion).The evaluation sequence was:  Body composition 

evaluation, acoustic-visual reaction test for one leg (left and right), Squad jump on one leg (5 jumps on each foot) and 

Stiffness test (7 jumps on each foot).Results: Acetaminophen has no significant influence on visual and acoustic reaction time 

of left or right leg. The Squat Jump test revealed a significant increase of explosive power on left leg (from 10.19±1.66 to 

10.61±1.66 W/Kg, p=0.03) and right leg (10.16±1.59 W/Kg to 10.62±1.84 W/Kg, p=0.02). Another significant result of our 

study is the increase of reactive power (obtained during the Stiffness test) after the acetaminophen ingestion (from 

16.35±4.86 to 17.53±3.79 W/Kg on left leg and from 15.92±4.2 to 17.04±4.26 W/Kg on right leg). Conclusions: 

Acetaminophen ingestion does not influence visual or acoustic reaction time but can improve the exercise performance 

through an increase in both explosive and reactive power of lower limbs. 
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Rezumat 

Introducere: Acetaminofenul (de asemenea, cunoscut ca Tylenol sau Paracetamol) este un medicament foarte popular, care nu 

necesită prescripție medicală și este de obicei folosit ca analgesic și antipiretic. Un număr considerabil de studii anterioare 

arată că acetaminofenul nu are efecte care ar putea să modifice capacitatea de efort sau performanța fizică. Pe de altă parte, 

există studii care susțin că performanța fizică poate fi îmbunătățită consumând acetaminofen, datorită reducerii durerii 

percepute, precum și datorită reducerii creșterii temperaturii corporale produsă de contracția musculară. Scopul studiului 

nostru a fost de a verifica dacă acetaminofenul influențează viteza de reacție și puterea musculaturii membrelor inferioare. 

Participanți șimetodă: Pentru acest studiu am recrutat 29 subiecți, de sex masculin, cu vârsta cuprinsă între 19 și 28 de ani. 

Am avut două sesiuni de testări pentru fiecare participant, în aceeași zi. Cea de a doua evaluare s-a realizat la jumătate de oră 

după ingestia acetaminofenului. Rezultate: Acetaminofenul nu are nici o influență semnificativă asupra timpului de reacție 

vizual și acustic. Testul Squat Jump dezvăluie o crește semnificativă a puterii explosive pe membrul inferior stâng (de la 

10,19±1,66 la 10,61±1,66 W/kg, p=0,03) și drept (10,16±1,59 W/kg la 10,62±1,84 W/kg, p=0,02). Un alt rezultat important al 

studiului nostru este creșterea puterii reactive (obținute în timpul testului Stiffness) după ingestia acetaminofenului (de la 

16,35±4.86 la 17.53±3.79 W/kg pe membrul inferior stâng și de la 15,92±4,2 la 17,04±4,26 W/kg pe membrul inferior drept). 

Concluzii: ingestia acetaminofenului nu influențează timpul de reacție visual sau acustic și în acord cu alte studii,  susținem 

idea că se poate îmbunătăți performanța musculară printr-o creștere a puterii explosive și reactive a membrelor inferioare. 

Cuvinte-cheie:  acetaminofen, putere, timp de reacție 
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Introduction 

Acetaminophen (known also as Tylenol or 

Paracetamol), is a very popular drug, that requires 

no prescription and is usually used as analgesic and 

antipyretic [1-3]. 

Often, in sports field, the contraction-induced 

muscle injury (muscle soreness, inflammation, and 

dysfunction) is treated with nonsteroidal anti-

inflammatory drugs and/or analgesics like 

acetaminophen. The majority of recent studies 

failed though to demonstrate a beneficial effect of 

nonsteroidal anti-inflammatory drugs or analgesics 

in these cases, [4-8] and very few studies  reported 

a reduction in  muscle soreness and muscle 

dysfunction [9,10]. 

A considerable number of previous studies show 

that acetaminophen has no effects that could alter 

exercise capacity or performance and likewise 

exercise has no influence on the pharmacokinetics 

of acetaminophen. Besides the small anti-

inflammatory action and the analgesic effect, 

acetaminophen has no other effects that might 

modify performance or exercise capacity [11-13]. 

On the other hand, there are studies sustaining that 

exercise performance can be improved with 

acetaminophen through a reduction in perceived 

pain, and also a decrease of the body heat produced 

by the muscle contraction (heat that is 

progressively lowering exercise performance) [14-

17]. 

A recent study (2014) demonstrate that an acute 

dose of acetaminophen  can determine a significant 

reduction in core temperature, skin and body 

temperature, as well as in thermal sensation, and so, 

can significantly improve cycling time to exhaustion 

in hot conditions [14]. 

Another study [17] demonstrated that a single dose 

acetaminophen accelerate the post-effort recovery 

and help athletes obtaining a better performance 

after a short break. They verify their result using a 

control group that received placebo treatment. The 

subjects in the placebo group had a longer recovery 

time and a lower performance at the subsequent 

running test. 

Based on the conclusions of the previously 

presented studies we wanted to check if 

acetaminophen might influence other components 

of exercise performance; so we decided to test its 

effects on reaction speed, power and stiffness of the 

lower limbs muscles. 

 

Material and methods 

For this study we recruited twenty-nine males, aged 

between 19 and 28 years old. All the subjects had an 

average activity level (recreationally active). None 

of the subjects was chronically consuming 

acetaminophen, other analgesics or anti-

inflammatory drugs. Before the inclusion in the 

study group, all participants were questioned about 

health conditions that can make acetaminophen 

ingestion unsafe. 

The subjects were informed about the testing 

protocol and procedures but not on the study 

hypothesis and they signed an informed consent 

form.  

We had a two testing sessions for each participant, 

in the same day. The initial evaluation was 

performed without acetaminophen administration, 

and the second one, at half an hour after 

acetaminophen administration. We calculated the 

dose based on the body weight, and they received 

1.4 g acetaminophen/kg body weight. 

The sequence of evaluation was:  body composition 

evaluation, acoustic-visual reaction test for one leg 

(left and right), Squad jump on one leg (5 jumps on 

each foot) and Stiffness test (7 jumps on each foot). 

For the assessment of total body and segmental 

body composition, we used a segmental multi-

frequency bioimpedance analyser(InBody 720, 

South Corea). We recorded the following data: total 

body water, visceral fat, bone mineral content, total 

skeletal muscle mass, total body fat, fat percentage, 

segmental muscle and fat mass [20]. 

For the acoustic-visual reaction test we used 

Optojump Next system. We applied a modified test. 

The subject started in a position with knees bent at 

90°, hands on the waist. The foot who executed the 

test was inside the testing area, and the other 

outside the perimeter. The subject must raise the 

foot (bending the knee), as quick as he can, when 

receiving a visual or acoustic stimulus. Optojump 

system recorded the reaction time [18,21]. 

Measurement of the lower limbs power was made 

during a Squat Jump (Sj) test: The subject started in 

a one leg position, with knee bent at 90°, inside the 

testing area. Hands remain on hips during the test.  
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The subject executes a jump and landed on both 

feet. He completed the test when he reached five 

jumps [18, 21]. 

Stiffness Jump (STIFF) test was used to determine 

muscular reactive force. Inside the testing area, the 

subject executed seven jumps on one leg without 

bending the knee. The hands were always on hips 

[18, 21]. 

 

Statistical analysis 

We used GraphPad Prism 6 statistical software and 

the Student’s paired t test, to analyse the differences 

in power, force, stiffness and reaction speed 

between first and second evaluation (30 minutes 

after acetaminophen ingestion). 

 

Results 

Our results show that acetaminophen has no 

significant influence on visual reaction time of left 

or right leg (p=0.252 and p=0.496) and acoustic 

reaction time (p=0.267 and p=0.281).  

The Squat jump test reveal a significant increase of 

explosive power on left leg (from 10.19±1.66 to 

10.61±1.66W/Kg, p=0.03)and right leg (10.16±1.59 

W/Kg to 10.62±1.84 W/Kg, p=0.02). (Figures 1 and 

2). 

 

Figure1. Trend of the left leg explosive power after 
acetaminophen ingestion. 
Legend:EP_left_1: Explosive power of the left leg at baseline; 

EP_left_2:  Explosive power of the left leg after 30 minutes of 

acetaminophen ingestion. 

 

Another significant result of our study is the 

increase of reactive power (obtained during the 

Stiffness test) after the acetaminophen ingestion 

(from 16.35±4.86 to 17.53±3.79 W/Kg on left leg 

and from 15.92±4.2 to 17.04±4.26 W/Kg on right 

leg). (Figures 3 and 4) 

 

Figure 2.Trend of the right leg explosive power after 
acetaminophen ingestion 
Legend:EP_right_1: Explosive power of the left leg at baseline; 

EP_right_2:  Explosive power of the left leg after 30 minutes of 

acetaminophen ingestion. 

 

 

Figure3. Trend of the left leg reactive power after 
acetaminophen ingestion 
Legend:RP_left_1: Reactive power of the left leg at baseline; 

RP_left_2: Reactive power of the left leg after 30 minutes of 

acetaminophen ingestion. 

 

 

Figure4.Trend of the right leg reactive power after 

acetaminophen ingestion 
Legend:RP_right_1: Reactive power of the left leg at baseline;  

RP_right_2: Reactive power of the left leg after 30 minutes of 

acetaminophen ingestion. 
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Discussions  

Several studies highlight acetaminophen ingestion 

benefits on different parameters of exercise 

performance [1,14]. 

Effects like reduction of perceived pain, increase of 

the power output were observed in a study which 

analysed performance during time trial cycling [1]. 

In our study we noticed an increase in both 

explosive power (measured during the squat jump 

test) and the reactive power output (measured 

during the Stiffness test). 

Post-effort recovery acceleration and performance 

improvement are also related to acetaminophen 

consumption [17]. 

Another study shows that consumption of 

ibuprofen and acetaminophen, had attenuated the 

increase in muscle protein synthesis rate, that 

normally appear 24 hours after high-intensity 

eccentric resistance exercise. They haven't found 

other findings of acetaminophen influence on 

skeletal muscle metabolism to discuss verify or 

explain their results [19]. 

Acetaminophen can help athletes to enhance lower 

limbs power, but this approach for performance 

enhancement can be dangerous.  

Using acetaminophen to reduce pain perception 

during exercise   (effect described in some studies) 

can increase the risk of injury, and can also cause 

liver, kidney and gastrointestinal problems [1-3, 

11].  

We didn’t find in the literature other studies to 

compare and verify our results, so we think that 

further studies are needed in order to demonstrate 

and explain the mechanisms that can be involved in 

power improvement after acetaminophen ingestion. 

 

Conclusions 

Our study demonstrates that acetaminophen 

ingestion does not influence visual or acoustic 

reaction time. In consent with the studies presented 

above, we sustain the idea that acetaminophen 

ingestion can lead to increase in exercise 

performance through an increase in both explosive 

and reactive power of lower limbs.  
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