
Apunts Sports Medicine 58 (2023) 100415

www.apunts/org
REVIEW
Use of analgesics in professional soccer players:
A systematic review
Thomas Zandonaia,b,c,*, Juan Jos�e Lozanod,e, M�onica Escorialb,e, Ana M. Peir�oa,b,d,e
a Department of Pharmacology, Paediatrics and Organic Chemistry, Bioengineering Institute, Miguel Hern�andez University of Elche,
Alicante, Spain
b Neuropharmacology on Pain and Functional Diversity (NED), Institute of Health and Biomedical Research of Alicante (ISABIAL
Foundation), Alicante, Spain
c Department of Social and Developmental Psychology, “Sapienza” University of Rome, Rome, Italy
d Pain Unit, Department of Health of Alicante-General Hospital, Alicante, Spain
e Bioengineering Institute, Miguel Hern�andez University of Elche, Elche, Spain
Received 20 February 2023; accepted 8 May 2023
Available online xxx
* Corresponding author at: Departm
Nacional, N-332. s/n, 03550 Sant Joan,

E-mail address: tzandonai@umh.es
Social media: @thomaszando (T
Social media: @monicut5 (M. Es
Social media: @ampeiro (A. M. P

https://doi.org/10.1016/j.apunsm.20
2666-5069/© 2023 CONSELL CATALÀ D
license (http://creativecommons.org/l
Abstract
Objective: Use of painkillers appears to have become a widespread issue in the sporting environ-
ment as athletes pursue successful pain relief during competitions. We conducted a systematic
review on the prevalence of analgesics use in soccer, using literature from January 1980 to July
2021.
Methods: The systematic review followed PRISMA guidelines. Studies were obtained from the
Cochrane Library, PubMed, Scopus, and Web of Science (WOS) databases. In total, 213 articles
were found where 14 were selected. The risk of bias was assessed using the NIH scale for preva-
lence studies and the PEDro quality scale for randomized control trials (RCTs).
Results: Less than 3% of the literature were randomized studies (n=10 observational; n=4 dou-
ble-blind trials) and only 2 studies included females. At least 54% of the research subjects con-
sumed analgesic drugs during the course of their tournaments, and nearly half of them (39-67%)
did so before each match, mostly in the form of non-steroidal anti-inflammatory drugs (NSAIDs)
(15% of daily use).
Conclusion: Given that short-term observational studies indicated high consumption of analge-
sics despite limited evidence of their pain control effectiveness, the question is raised whether
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this potential drug abuse affects the sexes at the same rates and in the same ways. Further inves-
tigation into these specific cohorts is needed.
© 2023 CONSELL CATALÀ DE L'ESPORT. Published by Elsevier España, S.L.U. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Analgesics are widely used in sport to treat pain and inflamma-
tion associated with injury.1,2 However, there is growing evi-
dence that some athletes might be taking these substances in
an attempt to enhance performance.3,4 Although the pharma-
cologic mechanisms of analgesics and their utility in treating
pain, either with or without anti-inflammatory effects, are
well established, their effect on sport performance is
debated.1,4�7

Soccer is a popular team sport and highly demanding activ-
ity that requires high effort, especially among professional
players.8�10 For that reason, the use of medication in interna-
tional football has been monitored since the 2002 FIFA World
Cup.11 Data at the time was alarming because up to 69% of
adult male players reported use of analgesics, mostly in the
form of non-steroidal anti-inflammatory drugs (NSAIDs).
Besides their well-documented analgesic effects, NSAIDs also
interfere with bone healing and callus formation and may
cause impairing bending stiffness,12 as well as cause gastroin-
testinal bleeding, cardiovascular and renal effects.13 To date,
all the alerts published about risks associated with their con-
sumption seem to have not been effective, with data collected
during the FIFA Women's World Cup indicating that the mean
intake of medication was significantly higher among females
whereas the use of NSAIDs was similar.11 Moreover, in an anony-
mous survey given to 211 U.S. college soccer players before the
season, 96% reported current or previous use of NSAIDs. Half of
these reported having first used NSAIDs in junior high school or
high school, with 3-fold higher consumption after games than
before games (33% vs 11%, p=0.002).14

This reported incidence is alarming, more so because it is
most probably underestimated, since self-medication by the
players or treatments previously prescribed by club physi-
cians are usually not included in the published
reports. Furthermore, the reports reviewed usually did not
show gender-disaggregated data, and thus we cannot infer
that the same evidence found in men applies to women.
What�s more, a recent review that investigated 226,256 ath-
letes showed that risk factors associated with opioid analge-
sic use (e.g.: Caucasian, postretirement unemployment, and
undiagnosed concussion) also included participation in con-
tact sports (hockey, football, and wrestling). Again, results
were not analyzed by sex.15

The objective of this our study was to perform a systematic
review of literature to determine the prevalence of analgesic
use in professional soccer players. Patterns of other drug or
substance use, potential side effects and the motivation for
consumption (e.g.: reducing pain vs. performance enhance-
ment), were also taken into consideration.

Materials and methods

We conducted a systematic review on the use and the
effects of analgesics in soccer using literature from January
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1980 to July 2021. The Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA) guidelines were
followed.16 The systematic review was carried out in the
PubMed, Scopus, and Web of Science (WOS) databases, the
Cochrane Library, and by manual searching of reference lists
from studies and reviews (without language restrictions
applied).

The following key words were used in combination with
Boolean operators AND or OR for the literature search:
“analgesics” OR “opioids” OR “paracetamol” OR “acetamin-
ophen” OR “painkillers” OR “NSAIDs” OR “nonsteroidal anti-
inflammatory drugs” OR “glucocorticoids” OR “ibuprofen”
OR “tramadol” OR “codeine” AND “football” OR “soccer”
OR “football players” OR “soccer players” AND “exercise”
OR “performance” OR “strength” OR “agility” OR “pain” OR
“injuries” OR “resistance”.

Inclusion and exclusion criteria for selected studies

The eligibility of publications was assessed on the basis of
their abstracts. Where the abstract indicated that the study
met the inclusion criteria, the entire article was read. Inclu-
sion criteria were: 1) a) Randomized control trials (RCTs)
and b) non-randomised control trials (non-RCTs), c) observa-
tional studies (cross-sectional, case-control and cohort stud-
ies) explored an intervention to manage pain; 2) Published
as original research in a peer-reviewed journal; 3) Published
as full-text: 4) Soccer players; 5) No restrictions regarding
gender, ethnicity and follow-up duration (in the case of lon-
gitudinal studies); 7) Only human participants.

Exclusion criteria were: 1) Diseased populations (e.g.,
cancer) or animals; 2) Reviews, case series, case reports,
editorials and abstracts.

Two authors (TZ and JJL) assessed all identified titles/
abstracts regarding a possible inclusion. The same authors
reviewed the full texts of the remaining studies against the
inclusion criteria. The disagreements were settled by con-
sensus. In cases where consensus was not achieved, the
other two authors (ME, AMP) assessed each study in order to
obtain a total agreement.
Study quality evaluation

We used the NIH Study Quality Assessment Tools (NIH).17

This quality assessment tool includes fourteen criteria. For
each criterion, a score of 1 was assigned if ‘yes’ was the
response, whereas a score of 0 was assigned otherwise (i.e.
for an answer of ‘no’, ‘not applicable’, ‘not reported’ or
‘cannot determine’). A study’s quality was rated as 0 for
poor (0�4 out of 14 questions), i for fair (5�10 out of 14
questions), or ii for good (11�14 out of 14 questions). Dis-
agreements were discussed between two authors (TZ and
JJL) until a consensus was reached. Methodological quality
was not evaluated for the purpose of including/excluding
studies.

http://creativecommons.org/licenses/by-nc-nd/4.0/
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For clinical trial studies we used the Physiotherapy Evi-
dence Database (PEDro, range 0-11 scores) to assess the
methodological quality of the studies included. This scale
scores 11 items: (1) eligibility criteria, (2) random alloca-
tion, (3) concealed allocation, (4) similarity at baseline, (5)
subject blinding, (6) therapist blinding, (7) assessor blinding,
(8) > 85% follow up for at least one key outcome, (9) inten-
tion-to-treat analysis, (10) between-group statistical com-
parison for at least one key outcome, and (11) point and
variability measures for at least one key outcome. Items are
scored as present (1) or absent (0).18

Data extraction

Fig. 1 summarizes the study selection process, in which a
total of 213 articles were selected and 150 articles remained
after discarding duplicates. While filtering according to the
established exclusion criteria, we discarded 88 articles,
resulting in 62 articles after review of abstracts. Confirma-
tion of the initial inclusion criteria was also done once the
abstracts had been reviewed. Following review of the
Fig. 1 PRISMA summary of the study sel
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complete articles, 48 more articles were discarded as they
did not have the desired format, being reviews, only
abstracts or case reports. Ultimately, the definitive number
of studies included in the final review was fourteen.
Results

The data collected from 14 studies included in this review
were divided into two groups: 1) epidemiological studies
analyzing the prevalence of analgesics and other drugs’ use
(Table 1); and 2) clinical trials that studied the effects on
performance after analgesic doses (Table 2).

Prevalence studies

Ten studies were epidemiological studies: n=2/10 cross-
sectional,19,20 n=5/10 retrospective descriptive epi-
demiology,21�25 n=2/10 prospective studies design26,27 and
n=1/10 descriptive epidemiology.28 The quality summary fol-
lowing NIH evaluation showed that all studies investigated
ection process (n, number of studies).



Table 1 Prevalence study characteristics of the included studies.

Study (year) / Study design Participant characteristics Summary of results

N (Competitions) Gender (%)

Rossi et al. 19 Observational cross-
sectional

378 (Second league
soccer players)

378 male (100%) 92% reported the use of
NSAIDs in the previous
year.
34% Other Analgesics
29% Intraarticular
treatments

Oester et al. 21 Retrospective 736 (2018 FIFAWorld
Cup)

736 male (100%) 54% of the players took
at least one medication
during tournament
39% took at least one
medication before each
match:
39% NSAIDs
14% Other analgesics
13% Insomnia and anxi-
ety prescription

Vaso et al. 22 Retrospective 736 (2014 FIFAWorld
Cup)

736 male
(100%)

67% players took at least
one medication during
the tournament:
54 % NSAIDs
13% Other analgesics:
paracetamol and meta-
mizole
0,5% B2 agonist

Pedrinelli et al. 23 Retrospective 1064
(2000,2004,2008,2012
FIFA Futsal World Cup)

1064 male
(100%)

64% were using medica-
tions at least once dur-
ing the tournament:
46 % NSAIDs.
18% Other analgesics.
8% Medication acting in
respiratory tract.
52% Nutritional supple-
ments.

Baume et al. 24 Not Reported 779 urine samples
(2014 FIFAWorld Cup)

100% male 0.5% urine samples
showed traces of clenbu-
terol.
1% contained tramadol.
0.5% contained gluco-
corticoids.

Denham 20 Not Reported 1663 (U.S. high school
students)

799 male (48%) and
864
female (52%)

12% of males and 8% of
females reported using
analgesics at least once
in the previous 12
months.
Males: alcohol (13%),
marijuana (5%) and pain
killers (2%) near daily
Females: alcohol (10%),
marijuana (3%) and pain
killers

Tscholl and Dvorak 25 Not Reported 736 (2010 FIFAWorld
Cup)

736 male (100%) 72% took medication:
49% NSAIDs
11% Other analgesics
4% muscle relaxants
2% local injections
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Table 1 (Continued)

Study (year) / Study design Participant characteristics Summary of results

N (Competitions) Gender (%)

Tscholl et al. 28 Descriptive epidemi-
ology study.

2488 (FIFAWomen’s
World
Cup 2003 and 2007,
and the FIFA U-17 and
U-20 World
Cup 2005 and 2007)

1832 adolescent male
(74%) and 656 female
(26%)

63% of the players took
at least one painkilling
agents during the tour-
nament. Intake of medi-
cation per tournament:
Females: 72%; Males:
57% in U-17s and 63% in
U-20s
39% NSAIDs: Females:
31%: Males: 17% U-17
and 21% U-20
13% Medication acting in
respiratory tract. Pre-
scription B2 agonist:
Females: 4%; Males: 1%
U-17 and 1% U-20

Tscholl et al. 26 Not Reported 1472 (2002, 2006 FIFA
World Cup)

1472 male (100%) 10,384 substances were
reported (2 substances/
player/match).
57% Nutritional supple-
ments and 43% medici-
nal:
20% NSAIDs
7% Corticosteroids
6% Other analgesic

Warner et al. 27 Not Reported 604 (Not Reported) 604 male (100%) 75% reported the use
NSAIDs in previous 3
months:
15% described as daily
use.
No significant differen-
ces in age, race, or
insurance between users
and nonusers.
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were evaluated as fair (5�10 out of 14 questions) (See
Table 1 in Supplementary File).

In a sample of 378 second league soccer players, 92% of
them reported having used NSAIDs in the previous year, and
34% reported use of other analgesics.19 Interesting to note is
that of those using other analgesics, 54-67% took at least
one medication during their tournaments, with 39-67%
directly before the matches. Of those using mostly NSAIDs
(46-54% of the total test population), 75% reported use dur-
ing tournaments as being higher than at any time in the pre-
vious 3 months, with 15% reporting daily use.19,27

Other drugs such as tramadol, glucocorticoids, or muscle
relaxants showed lower consumption rates.25,26,28 Females
consumed more pharmaceutical drugs, such as painkillers or
NSAIDs, than men.28

Clinical trials studies

Four of the articles were clinical trials (n=1/4 controlled
with placebo29) (Table 2).29�32 The mean PEDro score of the
5

RCTs included was 8 (range 6�10), corresponding to a high
level of internal validity (see Table 2 in Supplementary
File).33 The criteria with the worst scores were those related
to random allocation and concealed allocation (50%, 2/4)
and assessor blinding (0%, 0/4).

Information from four clinical trials was gathered. All
clinical trials were double-blind29�32 and only two of them
were comparative.29,32 Their participant characteristics
were: 24-60 professional soccer players with tissue injuries.
Minimal impact of the analgesics on recovery was shown in
these studies. No information related to tolerability was
reported.

A double-blind study that compared Flurbiprofen (150
mg) and Aspirin (3600 mg) in soft tissue lesions in the lower
limbs demonstrated that the period of return to competition
was shortened by one day with Flurbiprofen.30 A second
study with a similar methodology compared the use of Ibu-
profen (1200 mg) vs. Aspirin (3600 mg), showing that return
to competition with Ibuprofen occurred 4 days more
quickly.31 In the third study, a double-blind comparison



Table 2 Study design and intervention characteristics of the included studies.

Study (year) / Study design Participant characteristics Drug (dose
administered, mg) /
Control / Intake timing

Exercise testing /
Moment

Summary of results

N (Injuries) Gender (%)

Muckle 30 (Study I) Double-blind
trial

51 (soft tissue
injures in the
lower limb)

51 male
(100%)

150 mg Flurbiprofen (F)
3600 mg Aspirin (A) Once
per day for 6 days

Six days after injury One day less to training and
matching (F) 65% (F) vs 35%
(A) were able to train 3 days
after injury (p<0.05).

Muckle 31 Double-blind
trial

60 (soft-tissue
injuries)

60 male
(100%)

1200 mg of ibuprofen (I)
3600 mg of Aspirin (A)
Divided doses between
the afternoon of injury
and bed time the same
day

Three days after
injury

Able to play after 6 days (I) vs
10 days (A) (0.01>p>0.001).

Santilli et al. 29 Controlled,
double-blind
trial

30 (soft-tissue
injuries)

30 male
(100%)

Ibuprofen 300 mg/ (I)
Placebo (lactose) (Pl)
3 times a day
Piroxicam 20 mg (P)
once plus placebo twice
a day.

Treatment could not
last more than 10 days

(I) did not reduce the func-
tional damage period
Days of treatment: 6 § 1 (P),
5 § 1 (I), and 5 § 1 (Pl).
(P) improved symptoms:
Average value before/after:
Induced pain: 9/3 (P) vs. 7/3
(I) (p<0.01) vs. 8/4 (Pl)
(p<0.01).
Passive functional disability:
7/2 (P) vs. 6/3 (I) (p<0.01) vs.
7/3 (Pl) (p<0.01)

Chiapuzzo 32 Comparative,
double-blind
trial

24 (recent
soft- tissue
injuries)

24 male
(100%)

Indomethacin 20 mg (I)
Endoprofen 200 mg (E),
4 capsules/day

To assess the condi-
tion at the 3rd day

A reduction in pain on active
movement ((E) vs. (I): 1 §
0.2 vs. 0.3 § 0.2, p<0.05) and
swelling (0.9 § 0.2 vs. 0.6 §
0.2, p<0.05) was observed in
the (E) group

Data are reported as mean (SD) unless otherwise state
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between Ibuprofen (300mg), Piroxicam (20mg) and a Pla-
cebo (lactose) resulted in no significant decrease in the
period of functional limitation.29 In the fourth study, another
double-blind study was carried out among soccer players
with recent soft tissue injuries, with the result that both
80 mg of Indometacin and 800 mg of Endoprofen were able
to achieve a reduction in inflammation and in pain during
active movement.32

In relation to the presence of females in the studies
(prevalence and clinical trials), the results showed that only
14% (n=2/14 papers) included female participants,20,28 and
only one analyzed data disaggregated by sex.28
Discussion

Our review gives evidence of concerning levels of use of
analgesics for successful pain relief during soccer tourna-
ments. Data was alarming because up to 69% of adult male
players reported analgesic use, mostly in the form of non-
steroidal anti-inflammatory (NSAIDs) drugs. This reported
incidence is most probably underestimated, since self-medi-
cation by the players and treatments previously prescribed
by club physicians are usually not included in published
reports.

This systematic review indicated that consumption of
analgesics, remains at a high level despite limited evidence
of their effectiveness on exercise recovery or tolerability.
The key finding of this systematic review is that there is a
lack of evidence which support the current use of analgesics
in soccer. Moreover, females are underrepresented in cur-
rently available data sets, which furthermore include few
clinical studies on analgesics’ effects on exercise and recov-
ery performance. We believe this merits further investiga-
tion in these specific cohorts.

Existing empirical research does not provide a sufficient
body of evidence to guide athletes and healthcare professio-
nals in making analgesic medication treatment decisions.
Due to the limitation evidences regarding the widespread
use of NSAIDs, clinicians and policymakers should carefully
assess their current recommendations for NSAIDs’ use and
establish a more unified consensus based strategy for multi-
disciplinary pain management in elite athletes.1,5,7

This is quite relevant in soccer because it is one of the
disciplines within professional sports that has evolved the
most in terms of physical demand.8�10 Nowadays, match-
related fatigue leads athletes to limit muscular effort in
ways that put their bodies to the test, with hardly any time
for full recovery.1,34 After each game, there is significant
muscle pain associated with play-induced performance
demands, as well as with resulting injuries.2,4 Furthermore,
the short time available for the footballer's recovery exacer-
bates the frequent use of analgesic drugs, thus increasing
potential risk of misuse and related harms.11

Related to drugs, paracetamol has been suggested to
improve endurance and performance in repeated sprint
exercises by reducing activation of the higher brain struc-
tures involved in pain and cognitive/affective
processing.35,36 NSAID drugs indeed affect both central and
peripheral body systems, but research on their ergogenic
effect on muscle strength development has provided equivo-
cal results.4 The therapeutic use of glucocorticoids is
7

indubitable, but no clear evidence exists for performance-
enhancing effects after short-term oral administration.3 In
contrast to the aforementioned analgesics, there is a pau-
city of research on the use of opioids such as tramadol on
sporting performance. Based on the evidence presented in
this review article, the ergogenic benefit of analgesics may
warrant further evaluation by regulatory bodies.

Alternatively, infiltration is a therapeutic option used for
the treatment of various diseases, consisting of injected
administration of different substances into precise locations
on the body. This procedure may have an analgesic and/or
anti-inflammatory and healing effect, but it must be pre-
ceded by the appropriate diagnosis. Its use is common in the
treatment of many soft tissue injuries, such as bursitis, syno-
vitis, plantar fasciitis, sprains, muscle injuries, tendinopa-
thies and chondral injuries. The most frequently used active
substances are corticosteroids and local anesthetics that
produce immediate pain relief, such as lidocaine and bupiva-
caine.37 However, in our review, use of these drugs was
scarcely reported, meaning that the risk of non-medical
usage was probably lower than for other oral analgesics.

Despite a decreasing gender gap in exercise participa-
tion, a significant under-representation of women included
in sport and exercise medicine research studies still
remains.38 In relation to the presence of females in the stud-
ies (prevalence and clinical trials), the results showed that
only 14,3% (n=2/14 papers) included female participants.
Here, any gender information was analyzed in the papers.
Moreover, a recent scoping review on all aspects of competi-
tive women’s football found that the most-researched area
was injuries. These were predominantly assessed in epide-
miology studies that most frequently focused on the whole
body, knee or head/face injuries.39 In our review we con-
firmed that a lack of data on the women involved in these
studies exists.

Some limitations within the studies reviewed must be
taken into consideration. Most studies were observational
and retrospective and as such included all types of bias that
accompany such a design, especially a lack of generalizabil-
ity. Hence, caution is advised when applying the results to
the population as a whole. Another point of concern is that
the trials included in this review only one was controlled
with a placebo and thus imply that all observed effects were
due to the drug’s consumption and not due to a placebo-
effect. Future randomized controlled studies should account
for this factor. Another weakness is that the use of pain med-
ication, including NSAIDs, was only documented using ques-
tionnaires that lacked information related to tolerability. A
further limitation was the lack of information about sociode-
mographic variables that could have increased misuse or
abuse risk profiles, such as any pressure exerted by sport
clinicians.

This systematic review has some of its own limitations,
too. Because of the heterogeneity of the scores used in the
studies, no meta-analysis could be performed. In addition,
the low number of studies included (only four randomized
trials) could be considered to be a limitation that might
have introduced a systematic bias. Further clinical studies
are needed to more precisely characterize the targeted sub-
group of athletes. In the future, we hope to see more rigor-
ous, prospective studies of various pain management
strategies in elite athletes, thus enabling a shift from
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consensus-based recommendations to evidence-based rec-
ommendations.

At first glance, transversal or short-term observational
studies showed high consumption levels of analgesics despite
limited evidence of improved exercise recovery. The ques-
tion of whether differences in potential analgesic abuse
exist between the sexes thus remains open. We believe
these merits further investigation in these specific cohorts.
Conclusions

Our review indicated that high consumption rates of analge-
sics appear to frequently be paired despite limited evidence
of their effectiveness on improving exercise recovery or tol-
erability. The key finding of this systematic review is that
there is a lack of evidence to support the current use levels
of analgesics in soccer. Moreover, females are underrepre-
sented in current data sets available, which include few clin-
ical studies on the effects of analgesics on exercise
performance and recovery. We believe further investigation
in the abovementioned cohorts is needed.
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