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AbsTrACT
Objective Examine the intake of medication and 
supplements used by top-level players during the 2018 
FIFA World Cup Russia.
Participants 736 top-level players
setting The team doctors uploaded a list of the 
medications used by each player to the online reporting 
tool within 72 hours of each match of the 2018 FIFA World 
Cup Russia.
Outcome measures Average number of medications 
used per player per match and during the tournament; 
average number and percentage of players using at least 
one medication per match and during the tournament.
results 54% of the players took at least one medication 
during the tournament and 39% took at least one 
medication before each match. The most used medications 
were non-steroidal anti-inflammatory drug (NSAID) 
(38.6%), followed by other analgesics (13.8%) and 
medications for insomnia and anxiety (13%). On average, 
0.72 medications were taken per player per match and 
1.32 per player during the tournament. The mean number 
of medication intake per player per match was higher 
during the knockout stage compared with the group 
stage (0.88±1.36 vs 0.65±1.08, p<0.001). Players from 
South America and North and Central America took more 
medications per match compared with the players from 
Africa (0.9±1.14 and 0.98±1.1 vs 0.48±0.83, p<0.001 in 
both cases).
Conclusion The intake of NSAIDs decreased during 
the 2018 FIFA World Cup compared with previous FIFA 
World Cups, but stayed at a high level. The high number of 
medications taken is a cause for concern, and therefore, 
players, medical staff and coaches should be made more 
aware of the possible side effects of a high medication 
intake.

InTrOduCTIOn
The use of medication and supplements is 
widespread in professional sport. Several 
studies have shown that the high use of medi-
cation by elite athletes is a concern, as it can 
have negative effects on their health.1–7 FIFA 
has been analysing the medication intake of 
players during the World Cup since 1998. 
Other research groups have also looked 
into the medication intake of elite athletes 
and have reported that the latter use more 

medications compared with age-matched 
control groups and that the medication 
intake is significantly higher in team sports 
compared with individual events.8 9 Despite 
a trend towards a decrease of non-steroidal 
anti-inflammatory drug (NSAID) intake per 
match seen during the previous World Cups, 
the average number of NSAIDs used per 
player remained at a high level.3 4 10 Reasons 
for the high intake of analgesics, NSAIDs and 
other medications could be the demands of 
the sport, prophylactic pain treatment, a lack 
of knowledge of the possible negative effects 
and the ability of injured players to resume 
playing before they have fully recovered.2

The aim of this study was to compare the 
use of medication and supplements during 
the 2018 FIFA World Cup with that of 

summary

Aims
 ► To analyse the medication and supplement intake of 
top-level football players during the 2018 FIFA World 
Cup and to compare it with those of previous FIFA 
World Cups.

Key messages
 ► The intake of non-steroidal anti-inflammatory drugs 
during the 2018 FIFA World Cup Russia remained at 
a high level.

 ► The results found were similar to those from previ-
ous FIFA World Cups.

 ► Players, medical staff and coaches should be made 
more aware of the side effects of a high medication 
and supplement intake.

strengths and limitations of this study
 ► This study shows the medication intake of top-level 
football players.

 ► It compares the medication and supplement intake 
with previous FIFA World Cups and studies wheth-
er there is a need to increase the awareness of all 
actors involved in football about the side effects of 
particular medications.

 ► As the study relies on information provided by 
the team doctors, data might be incomplete. 
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Table 1 Use of medication in the 2018 FIFA World Cup

Total 
number of 
medications

Average number of medications 
used per player (mean±SD) Players using a medication

Per match
2018 FIFA World 
Cup Per match (%)

2018 FIFA World Cup 
(%)

Any medication 2123 0.72±1.17 1.32±1.65 39 54

NSAIDs 820 0.28±0.52 0.52±0.7 24 40

Injections* 27 0.01±0.1 0.02±0.18 1 2

Analgesics 292 0.1±0.31 0.19±0.42 10 17

β-2 agonists 20 0.01±0.08 0.01±0.08 1 1

Antihistamines 103 0.03±0.21 0.06±0.27 3 5

Other 861 0.29±0.67 0.49±0.92 29 53

By stage

Group 1470 0.65±1.08 32

Knockout 653 0.88±1.36 47

By confederation

AFC 297 0.81±1.31 1.39±1.2 35 47

CAF 166 0.48±0.83 0.88±0.45 32 46

UEFA 998 0.66±1.19 1.17±1.17 35 49

Concacaf 226 0.98±1.1 1.83±1.01 53 74

CONMEBOL 436 0.9±1.14 1.84±0.47 51 77

*Of glucocorticosteroids and local anaesthetics.
AFC, Asian Football Confederation; CAF, Confederation of African Football; CONMEBOL, South American Football Confederation; Concacaf, 
Confederation of North, Central American and Caribbean Association Football; NSAIDs, non-steroidal anti-inflammatory drugs.

previous World Cups, as one of FIFA’s aims is to educate 
the players about the possible adverse effects of a high 
intake of medication and supplements.

MeThOds
During the 2018 FIFA World Cup, the team doctors had 
to share details of all medications taken by the players 72 
hours preceding the match, submitting this information 
for the first time with the help of an online reporting 
tool. The definition of substance groups remained 
the same as the one used previously, namely, NSAIDs, 
analgesics, injected glucocorticosteroids and local anaes-
thetics, muscle relaxants, respiratory drugs, medication 
for gastrointestinal and antimicrobial purposes, psycho-
tropic substances, other medications and supplements. 
In line with previous studies conducted by FIFA, parac-
etamol and metamizole were counted as analgesics. All 
supplements taken by a player prior to a match were 
counted as one supplement regardless of the number of 
substances involved.

For the 2018 FIFA World Cup, 32 countries qualified, 
each with a squad of 23 players, which gave a total of 
736 players participating at the tournament. Sixty-four 
matches were played, resulting in 2944 data sets of medi-
cation intake. The group stage featured 48 matches and 
the knockout stage 16. The minimum number of matches 
a team could play was three and the maximum was seven.

data presentation and statistical analysis
The results were presented as follows: (1) average number 
of medications taken per player per match or during the 
tournament and (2) average percentage of players using at 
least one medication per match or during the tournament.

The statistical methods applied were frequencies and 
means, presented with SD, 95% CIs and unpaired t-tests. 
The significance level was p≤0.05.

resulTs
A total of 2123 medications and 1311 supplements 
were reported to be taken by players in the 2018 FIFA 
World Cup (see table 1). NSAIDs were the medication 
most taken (38.6%, n=820), and diclofenac was the most 
frequently prescribed NSAID (49.1%, n=403), followed by 
etoricoxib (14.1%, n=116) and celecoxib (14%, n=115). 
The other pain-related medication groups were ‘other 
analgesics’ (13.8%, n=292), with paracetamol being the 
analgesic most often taken (88.4%, n=258), and ‘muscle 
relaxants’ (6.7%, n=143). Other medications prescribed 
were injections (1.3%, n=27), whereas glucose injections 
counted for 74% of all injections (n=20), β-2 agonists 
(0.9%; n=20), medications for insomnia and anxiety 
(13%, n=277), respiratory medications without antihista-
mines and β-2 agonists (7.1%, n=150), and antimicrobial 
agents (2.4%, n=51). Five players used a β-2 agonist, all of 
them inhaling salbutamol (n=20).
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On average, 54% of the players took at least one type 
of medication during the tournament, and 39% did so 
before each match regardless of whether they partici-
pated in the match (see table 1). The average number of 
medications declared was 0.72 per player per match and 
1.32 per player during the tournament. Considerable 
differences were found between teams. In two of them, 
each player took medication during the tournament, with 
an average of 2.96 different medications per player for 
one team and 4.65 for the other. The maximum average 
number of prescribed medications found in all teams was 
4.65 medications per player, while there were a minimum 
of 0.13 medications per player in a team during the tour-
nament. Two players were reported to have taken a total 
of 12 different medications during the entire tourna-
ment. For the team with the lowest medication intake, 
only one player consumed medication during the entire 
tournament (4%, n=1 player).

The average number of medications per player and per 
match ranged from 0.11 to 2.13, while the NSAID intake 
varied from 0.04 to 0.61 NSAIDs per player and per 
match. One player took nine different medications in the 
72 hours leading up to a single match. Furthermore, one 
player took three different NSAIDs in the 72 hours prior 
to a match. In one team, the same medication (analgesic) 
and a supplement were prescribed to every player in the 
72 hours prior to the match. For three other teams, all 
players took the same supplement in the 72 hours prior 
to the match.

In the group stage, fewer players took at least one 
medication per match than in the knockout stage (32% 
vs 47%; see table 1). A similar increase from the group 
stage to the knockout stage was found for the mean 
number of all medications per player and per match (see 
table 1; p<0.001), as well as the mean number of NSAIDs 
per player and per match (0.26, 95% CI 0.24 to 0.28, vs 
0.32, 95% CI 0.28 to 0.36).

When looking at regional patterns, the teams from 
South and Central America had the highest reported 
use of medications per player per match and during 
the entire tournament compared with the other regions 
(see table 1). The average intake per player per match 
was significantly higher for those two regions compared 
with the European and African countries (p<0.001). The 
difference was not significant when compared with the 
Asian countries (see table 1).

Half of the players participating at the 2018 World Cup 
were born before September 1990, and the other half 
were born after that month. Among players taking medi-
cation, the average number of medications was higher 
in older players, that is, those born before September 
1990, compared with younger players (1.59, 95% CI 1.4 
to 1.78, vs 1.05, 95% CI 0.91 to 1.19). The NSAID intake 
was also higher for the older players compared with the 
younger players (0.61, 95% CI 0.54 to 0.69, vs 0.42, 95% 
CI 0.35 to 0.49). When taking the same age groups as 4 
years ago, the average number of medications was higher 
in older players born between 1973 and 1985 (average of 

1.6 medications per player, n=97, 95% CI 1.28 to 1.92) 
compared with younger players born between 1986 and 
1994 (average of 1.35 medications per player, n=534, 95% 
CI 1.21 to 1.49) and between 1995 and 1999 (average of 
0.9 medications per player, n=105, 95% CI 0.65 to 1.15).

dIsCussIOn
The total number of medications decreased from 2346 
in 2014 to 2123 in 2018. Possible reasons could be the 
increased awareness of the side effects of medication 
abuse, the introduction of the new online reporting tool, 
teams taking part in 2018 that had not participated in 
previous tournaments and/or the occurrence of fewer 
injuries during the 2018 FIFA World Cup compared with 
past tournaments. In 2018, the injury rate per match 
during the tournament was 1.4 compared with 1.7 in 
the 2014 edition. Nevertheless, the intake of medica-
tion remained high, with 39% of players taking at least 
one medication prior to a match (see table 1). The high 
intake of medication, in particular NSAIDs, is also seen in 
other competitions and sports. A systematic review found 
that in nearly all studies analysed, NSAIDs were the most 
used medication.11

In the 2018 FIFA World Cup, the average number of 
medications taken per match decreased for NSAIDs 
(−20%) and injections (−75%), but increased for analge-
sics (+76%), antihistamines (+36%), β-2 agonists (+5%) 
and supplements (+94%) compared with the 2014 edition 
(see figure 1).10 The decrease in the use of NSAIDs is in 
line with the findings seen during the last FIFA World 
Cup, but it remains high, with one in four players being 
prescribed NSAIDs prior to a game.10 The team doctors 
prescribed 2.8 times more NSAIDs than other analge-
sics during the tournament. Compared to the 2014 FIFA 
World Cup, the intake of NSAIDs decreased while that of 
other analgesics increased, as did muscle relaxants (from 
2.4% in 2014 to 6.7% in 2018). In 2017, an Interna-
tional Olympic Committee Consensus Group published 
guiding principles for the pharmacological management 
of pain. The guidelines stated, among other things, that 
only one medication for pain management should be 
prescribed at the time and that it should be combined 
with non-pharmacological measures. Furthermore, 
the lowest effective dose should be prescribed for the 
shortest period of time, and pain medication should not 
be given for injury or pain prevention.12The percentages 
show that team doctors gave more analgesics and fewer 
NSAIDs compared with the previous World Cup in 2014.10 
In absolute numbers, however, the intake of NSAIDs was 
still high. Another reason for the high increase in anal-
gesics was that for one team, the team doctor prescribed 
paracetamol to every player before every match towards 
the end of the tournament, regardless of whether the 
player was in the starting line-up or was a substitute. The 
high intake of NSAIDs and analgesics across most teams 
could be due to the high physical demands of the sport, 
the short recovery phase between games and the long 
season that the players had had with their clubs.



4 Oester C, et al. BMJ Open Sp Ex Med 2019;5:e000609. doi:10.1136/bmjsem-2019-000609

Open access

Figure 1 Comparison of substances used per match and per player at FIFA World Cups from 2002 to 2018. NSAID, non-
steroidal anti-inflammatory drug.

As previously reported in other studies, the high 
consumption of anti-inflammatory drugs is also present 
in other sports to increase pain tolerance, to reduce 
inflammation or pain, and to continue training and 
competing with minor injuries.13 14 It has been reported 
that athletes from all levels and ages use pain-relieving 
medication up to four times more than the age-matched 
population.6 This finding demonstrates that there are 
gaps in the knowledge of the dose and administration of 
analgesics, in particular for the management of smaller 
injuries and bruises, and the treatment of pain during 
games.15 However, research has demonstrated that a 
high consumption of NSAIDs during exercise can lead to 
gastrointestinal events, changes in renal function and a 
negative effect on bone turnover.16–19

It has previously been reported that antiasthmatic 
medication is rarely taken by football players.20 21 Asthma 
seems to be more prevalent in winter sports and sports 
such as swimming due to the inhalation of cold air or the 
ambient air of indoor swimming pools, which can lead 
to the development of exercise-induced airway inflamma-
tion or epithelial damage.22 In this edition of the World 
Cup, 16 players took antiasthmatic medication (2.17%: 
six took montelukast, five inhaled corticosteroids and five 
inhaled salbutamol). According to the Prohibited List of 
the World Anti-Doping Agency (WADA) (as in January 
2019), all β-2 agonists are prohibited. An exception, 
however, is ‘inhaled salbutamol up to a maximum of 1600 
micrograms over 24 hours in divided doses not to exceed 
800 micrograms over 12 hours starting from any dose’.23 
The reported numbers for antiasthmatic medications are 
similar to those for other World Cups.21

The team doctors reported an intake of 277 drugs 
against insomnia and anxiety compared with 142 in 
the 2014 FIFA World Cup. The intake of this category 
of medication for European teams increased from 32 to 
124 compared with the intake from 4 years ago.10 This is 
surprising as there was less need to acclimatise in Russia 

due to the time difference than 4 years previously in 
Brazil. A reason for the increase could be the new online 
reporting tool and/or the more accurate reporting by 
the medical staff.

The findings after the 2010 and 2014 FIFA World Cups 
that more medications and NSAIDs were taken during 
the knockout stage compared with the group stage were 
confirmed with the present study. Explanations could be 
the increased demands as the tournament progresses or 
the accumulation of minor injuries during the season.

The South American teams took fewer medications 
per match and during the entire tournament in 2018 
compared with 2014.10 One reason could be that only 
five teams from South America qualified for the tourna-
ment in 2018, compared with six in 2014. Furthermore, 
the South American teams tended to exit earlier from 
the tournament, and the tendency shown is that teams 
take more medication per match in the knockout stage 
compared with the group stage. The differences between 
continents can be many, such as the seriousness with 
which the team doctor takes the online reporting tool 
or cultural differences in the use of medication. A study 
compared the self-medication of track and field athletes 
around the world and found that African and Asian 
athletes took significantly fewer medications than those 
from other continents.2 However, in the present study, 
the African countries took the fewest medications, as 
was also the case 4 years previously, although the intake 
of medication increased per match for the Asian coun-
tries.10 Nevertheless, it seems that continental differences 
are less important in football than in other sports, as 
often, players perform during the season in a country 
different from that of their national team and rely on the 
club doctor for their medication.4 Therefore, it is diffi-
cult to find meaningful results that distinguish between 
the different countries and cultures.

The trend found during the 2014 FIFA World Cup that 
older players take more medication than younger players 
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was confirmed in this study. The players born before 
September 1990 took significantly more medication than 
those born after that month. They were also prescribed 
significantly more NSAIDs. Possible reasons could be that 
older players need more time to recover and be able to 
play at a high intensity compared with younger players 
and therefore try to speed up the recovery process 
with medication. However, further studies are needed 
in order to confirm this trend and to find appropriate 
explanations for it. It might also be that younger players 
are confronted at a younger age with the side effects that 
a high medication intake can produce.

The intake of supplements was investigated with the 
new online reporting tool. There are different reasons 
why athletes take supplements, including to prevent 
nutritional deficiencies that could impair performance, 
to accelerate recovery, to optimise body composition and 
for financial gain (sponsorship).24 In the 2018 edition of 
the FIFA World Cup, an increase in supplement intake was 
noticed from 930 to 1311. This increase could be due to 
the introduction of the online reporting tool for medica-
tion and supplement intake or the fact that players do not 
always report all supplements they are taking to the team 
doctor. Players should be aware of the possible adverse 
effects of the use of supplements, including the issue of 
purity, as they might contain substances that are on the 
Prohibited List of WADA.25 26 Players can fail a doping 
test without having intentionally taken the prohibited 
substance and can be suspended from playing. There-
fore, they should take it on themselves to assess whether 
the benefits of taking the supplement outweigh the risk 
of inadvertently taking a contaminated substance.24No 
positive doping results were found in this study popula-
tion, showing that elite players were well instructed and 
advised by their team doctors.

limitations
The accuracy of the data is dependent on the informa-
tion received from team doctors. Furthermore, some 
players might not report all drugs and supplements to 
their national team doctors. Another limitation is that 
the dose and method of administration used were not 
taken into account.

COnClusIOn
The use of medication during the 2018 FIFA World 
Cup remained high. The total number of medications 
decreased slightly, but the amount of supplements 
increased compared with that of the 2014 edition. In 
particular, the intake of analgesics and NSAIDs remained 
high. There seems to be a need to increase the awareness 
of players, medical staff and coaches of the negative side 
effects of a high intake of analgesics and NSAIDs.

Patient and public involvement statement
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athletes. They were not invited to comment on the study 
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ment.
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