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Purpose: To assess the prevalence of tramadol use among athletes from 2012 to 2020. Methods: All urine samples were collected
from national and international in-competition doping-control tests that took place in Italy between 2012 and 2020. The analysis of the
samples was performed by gas chromatography coupled with mass spectrometry with electronic ionization and acquisition in selected
ion monitoring. The cutoff tramadol concentration was >50 ng/mL.Results:Of the 60,802 in-competition urine samples we analyzed,
1.2% (n = 759) showed tramadol intake, with 84.2% (n = 637) of these coming from cyclists and 15.8% (n = 122) from other sports. In
cycling, a strong and significant negative correlation was found (r = −.738; P = .003), showing a decrease of tramadol use compared
with the other sports. Conclusions: The decrease in tramadol prevalence in cycling in the last years may be due to (1) the deterrent
action of antidoping regulations and (2) the fact that tramadol may not have any actual ergogenic effect on performance.
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Opioid addiction is becoming an increasingly alarming prob-
lem in the United States and worldwide, with the misuse and abuse
of these narcotics being surprisingly widespread.1 Vulnerability to
opioid addiction is difficult to pinpoint and to predict, and many
literature studies highlight that this substantial increase of opioid
abuse is generating a full-fledged health crisis that is growing at an
alarming rate.2 In particular, the recent spread of tramadol abuse,
especially among youth, workers, and students, has become a
serious issue in many countries across the world.3

Would athletes have the same risks for abuse? Although most
opioids are prohibited and sanctioned in sports (eg, oxycodone,
morphine), the painkiller tramadol (an m-opioid receptor agonist,
and a serotonin and norepinephrine reuptake inhibitor)4 is currently
only on the monitoring program for the World Anti-Doping
Agency (WADA), and is banned only in cycling.

A previous study indicated a prevalence of 1.4% of tramadol
use in sports competitions as measured on 9851 urine samples
between 2013 and 2017 (Doping Control Laboratory).5 Recently,
an opinion paper summarizing the prevalence of tramadol in sports
showed a higher prevalence in cycling compared with other sports,
confirming data from other WADA-accredited laboratories.6 This
consumption may be due to various factors. First, there is a
common misconception that tramadol may be endowed with
performance-enhancing properties. Second, the fact that, since
tramadol is a painkiller, it is generally relatively easy to obtain
a prescription for it. Additionally, the prescription dispensation of

tramadol was significantly associated with greater risks of mortal-
ity, cardiovascular events, and fractures than that of codeine.7

Finally, but equally relevant, tramadol as an opioid has an impor-
tant potential for addiction and abuse.6

This brief report presents the analysis of 60,802 urine samples
from the WADA-accredited antidoping laboratory in Rome, Italy,
in order to assess the prevalence of tramadol use.

Methods
Samples

All urine samples were collected from national and international in-
competition doping-control tests that took place in Italy between
2012 and 2020. Samples were anonymously analyzed as part of the
WADA Monitoring Program at the WADA-accredited antidoping
laboratory in Rome, Italy. The sample size consisted of national
and international athletes that were tested during sports competi-
tions held in Italy. According to the WADA Code, we analyzed
urine samples collected from participants that were regularly
enrolled in the national and international sports federations of
each discipline (elite amateur levels and Paralympics sports).

Laboratory Analysis

Concerning the techniques employed in the analysis of the samples,
we used gas chromatography (GC) coupled with mass spectrometry
(GC/MS) with electronic ionization and acquisition in selected ion
monitoring. The GC/MS system was a GC 7890 Agilent technolo-
gies interfaced with an Agilent 5975 MS, with an HP5 column
(17 m × 0.2 mm × 0.33 μm). The parameters for GC were the
following: oven program—85°C (1 min), 15 to 270 °C, 50 °C/
min to 310 °C (3.5 min); injection—1 μL, pulsed splitless; injector
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temperature—270 °C. We followed the protocol that is normally
used for narcotics and stimulants.8 The urine samples were alkalin-
ized with NaOH and NaCl was added for a salting out effect. The
samples were extracted with tert-butyl methyl ether. The organic
extracts were then taken to dryness under a reduced nitrogen flow at
room temperature and reconstituted with an extraction solvent before
GC/MS analysis. Diphenylamine was added as an internal standard.

The estimated tramadol concentration was >200 ng/mL ac-
cording to the WADA monitoring program in force until 2019. For
the samples collected in 2020, the reporting limit of tramadol was
>50 ng/mL.

Statistical Analysis

Qualitative variables were presented as percentages, and a simple
linear regression analysis was performed. Statistical significance
was set at P value ≤ .05. All data management and analyses were
performed using GraphPad Prism (GraphPad Software Inc).

Results
A total of 1.2% (n = 759; males = 705; females = 54) of the samples
showed tramadol intake. Outstandingly, 84.2% (n = 637; males =
606; females = 31) were found in cycling, while the residual
15.8% (n = 122; males = 99; females = 23) were from athletes com-
peting in other sports (see Table 1). A strong and significant negative
correlation (r = −.738; P = .003) was evidenced in cycling, showing a

9-year decrease in tramadol use in contrast to the other sports
(r = .077, P = .470), in which tramadol intake levels were about
the same (see Figure 1A). The percentage of males and females in
cycling and other sports of each year are represented in Figure 1B and
1C, respectively.

Discussion
This short report confirms the general trend reported by the
WADA, attesting a decrease in the use of tramadol in cycling in
the last decade, with the current prevalence at around 1.1% (2019
data).9 Our data describe, for the first time, a strong reduction of
tramadol use among cyclists. Various factors could be the cause of
this negative trend.

First, previous results reported in literature contradict the
belief that tramadol has performance-enhancing effects. Cyclists
seem to take this weak opioid in an attempt to relieve the pain and
fatigue that are typical of endurance sports. Indeed, only one
experiment in which tramadol was taken showed an increase in
performance with a higher average power output (+5%) during a
20-minute cycling time trial.10 However, when the authors added a
sustained attention task before or during the exercise, tramadol did
not affect the performance.10–12 There have been concerns on
whether tramadol may decrease vigilance and sustained attention
during exercise, potentially putting cyclists’ safety at risk. Recent
empirical studies do not support this hypothesis, although more
studies are needed to confirm this finding.10–12

Figure 1 — (A) Prevalence trend of tramadol in cycling (dark gray line) and in other sports (black line). (B, C) The percentage of males (black bars) and
females (white bars) in cycling and other sports for each year, respectively.

Tramadol Prevalence in 60,802 Urine Samples 3

(Ahead of Print)



Moreover, given the absence of clear evidence concerning the
improvement of performance due to the administration of this
substance, individual differences in drug tolerance should also be
taken into account. For this reason, it could be interesting to add
protocols of pharmacokinetic measurements during exercise in
future studies, as suggested recently by Zandonai et al.6

A second reason for the decrease in tramadol use we found in
cyclists could be the deterrent action implemented by anti-doping
authorities, driven by a long debate and discussion within the
sporting environment in the last years. From March 1, 2019, the
Union Cycliste Internationale has banned this drug. Interestingly, a
recent study carried out on 711 samples collected from 361
different cyclists between March and November 2019, did not
show any positive cases.9

Like the general population, athletes are vulnerable to misus-
ing tramadol for nonmedical purposes, and are at high risk of
incurring uncontrolled side effects. Notwithstanding tramadol
being generally considered a “safe” opioid pain reliever with a
low addictive potential, very few data are available on its long-term
safety and effectiveness, including its increasing potential for
abuse.6 It is therefore of crucial importance to not underestimate
tramadol use, especially concerning prevention, in the protection of
athletes’ well-being.

The current findings provide novel insights into tramadol
prevalence in sports. Nonetheless, they should be interpreted in
light of potential study limitations. Our data refer to only one
WADA-accredited antidoping lab. It would be informative to
replicate the current findings in other countries. Another limitation
lies in the fact that our sample comprised a large number of males
and only a few females.While there is much evidence to suggest that
gender is an important factor in the modulation of pain, this has not
yet been applied to sports due to the scarce number of female athletes
involved in the studies.6 Therefore, future studies should also seek to
explore the effects of tramadol on exercise performance in females.

Practical Implications
Finally, considering the results achieved so far with an acute dose of
tramadol, it would perhaps be sensible, and functional, to shift the
focus to other opioid drugs used by athletes which: (1) are still
relatively poorly studied (eg, codeine); (2) can have more pronounced
effects due to stronger pharmacological properties on pain or cognitive
processes; and (3) can be used in combination with other biologically
active substances, causing potential, atypical drug–drug interactions
that can induce a higher risk of drug-related side effects.

Conclusions
In recent years, the debate about the use of tramadol in cycling has
pervaded the sport’s environment. This brief report, through an
extraordinary number of samples collected from different sports

disciplines, evidenced a clear decreasing use of tramadol in cycling
in the last decade.
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