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Abstract

Introduction. Marathons and half-marathons have become
a popular physical activity. However, they can lead to overloading
of the locomotor system and, consequently, to running-related
musculoskeletal injuries. Some athletes participating in
marathons in Europe or in the USA are known to take analgesics
before or during the run to relieve existing or anticipated pain.
Aim of Study. The goal of this study was to establish whether
and to what extent Polish amateur marathon runners use
analgesics. Material and Methods. A total of 82 runners (58 men
and 24 women) who took part in the Poznań Marathon on
12 October 2014 were studied. The distributed survey included,
in addition to personal data, questions about the extent and
reasons for taking analgesics, awareness of their potentially
harmful effects, and the type of painkillers used. Results. It was
found that 18.3% of the marathon runners used analgesics due
to actual or expected pain. Painkillers were used more often
by women (25.0%) compared to men (15.5%). The athletes
were aware (43.6%) that using these drugs can be harmful
for their body and increase the possibility of injury because
of pain suppression (38.2%); however, this knowledge did not
prevent 33.3% of the women and 66.7% of the men from using
painkillers. Conclusions. The Poznań Marathon participants
used painkillers before (73.3%) or during (33.3%) the run. The
awareness that analgesics can be harmful when used before or
during a marathon did not stop some participants from taking
them (53.3%). It is recommended to implement an awarenessraising program highlighting the risks of using painkillers,
especially non-steroidal anti-inflammatory drugs (NSAID).
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What is already known on this topic?
Long-distance running is becoming one of the most
popular physical activities enjoyed by people around
the world, including Poland. The permanent physical
strain during an effort such as a marathon leads to
pain and running-related musculoskeletal injuries.
To prevent such consequences, many athletes take
analgesics before or during marathons, competitions
or even training; however, the use of painkillers
before participating in a sporting event may cause
undesirable adverse effects which exacerbate as the
analgesic dose increases.
Introduction
port activity is associated with many beneficial
effects; however, poor training technique, intensive
and long physical efforts as well as different risk
factors may predispose athletes, especially amateurs,
to different running-related injuries. In the case of longdistance runners, this concerns particularly lower limb
overuse and the resulting injuries affecting muscles,
tendons, and bones [1, 2, 3].
It was found that participants of demanding sports
events such as the marathon, half-marathon or triathlon,
especially amateurs, took analgesics before or during
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the event to relieve existing pain or pain anticipated
during such activity. These observations are confirmed
by the increasing number of studies carried out in
Europe and the USA which deal with the issue of
consumption of analgesics by marathon runners [4, 5].
A search in the National Library of Medicine (Pub Med)
database browser for the keywords “MARATHON” and
“ANALGESICS” in January 2015 retrieved 31 papers
that have been published in the last 40 years, from
1974 to 2015; however, over 48% of these studies were
published in the last ten years.
The use of analgesic and/or anti-inflammatory drugs,
beside their positive pharmacological effects, has
also side effects, especially in organisms exposed
to a long physical effort. To the best of the authors’
knowledge, there are no studies in Poland describing the
problem of analgesic abuse by marathon participants,
especially amateurs. The aim of this pilot investigation
was, therefore: (1) to find out whether Polish amateur
marathon runners use analgesics at all; and (2) to assess
the scale of this problem in Poland with reference to the
case of the Poznań Marathon.
Material and Methods
An anonymous survey of a total of 82 runners (58
men and 24 women), which accounted for 1.3% of all
finishers of the Poznań Marathon held on 12 October
2014, was designed to describe certain aspects of
marathon running which have been unknown to date.
All of the survey participants had previously taken part
in marathons and half-marathons organized by different
contributors.
The investigated participants voluntarily filled out
a questionnaire on site or via e-mail. In addition to
personal data (sex, age, body mass and body height,
address/place of residence, level of education, and
number of marathons and half-marathons in which
they took part), the survey included questions about

the extent and reasons for taking analgesics, awareness
of their potentially harmful effects, and the type of
painkillers used. The data were statistically analyzed
using the Statistica 10.0 software package.
Results
The pilot study carried out on a group of long-distance
runners revealed a new problem in Poland – the use
of painkillers in amateur sport. The questionnaire was
answered mostly by young participants (32 ± 8.1 years
of age), with only a small quota of men and women
in their 40s – two and ten, respectively. The BMI of
the tested group exceeded 25 in 16.7% of women and
27.5% of men. The relevant data, including information
about the place of residence and level of education, are
presented in Table 1.
It was found that 18.3% of the studied marathon runners
gave an affirmative answer to the question “Did you
take any painkillers immediately before the marathon or
half-marathon or during the run?” (Figure 1A). In this
group, 11 persons used the drug before, 5 during, and 1
before and during the marathon. All runners said that
actual pain was the cause for the intake of these drugs;
however, three persons reported to have used painkillers
as a preventive measure to avoid potentially stronger
pain occurring during the run.
It was found that painkillers were used more often by
women (25.0%) compared to men (15.5%) (Figure 1A).
The runners took Ketoprofen, Ibuprofen, Diklofenac,
and Paracetamol; however, the most frequently
used drug, both by men and women, was Ibuprofen,
accounting for 60% of the cases.
The answers provided to the next question clearly
demonstrated that the athletes were also aware that using
analgesics during physical exercise can be harmful for
their organism. The majority of the participants were
aware of this fact (67.1%; 69.0% of men, 62.5% of
women) (Figure 1B). Moreover, the athletes understood

Table 1. Description of the investigated group of participants in the Poznań Marathon
Sex
Female
(n = 24)
Male
(n = 58)
Total
(n = 82)

34

_
x

Age

BMI

Place of residence (%)
Small
Large
Village
town
city

SD

_
x

30.1

8.1

21.6

3.2

12.5

16.7

32.8

8.1

24.1

2.4

8.6

32.0

8.1

23.4

2.9

9.8

SD

Level of education (%)
Primary

Secondary

Tertiary

70.8

0.0

29.2

70.8

19.0

72.4

1.7

17.3

81.0

18.3

71.9

1.2

20.7

78.1
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Figure 1. (A) Diagram showing the percentage of women and men taking painkillers before or during the marathon run. (B)
Ratio of surveyed athletes (all women and men) who believe that the use of analgesics was harmful (black area) to those who
believe otherwise (white area). (C) Percentage of marathon runners taking painkillers and aware that painkillers are harmful
(black area)

that analgesics increase the possibility of injury because
of pain suppression (38.2%). However, this knowledge
did not prevent 33.3% of women and 66.7% of men
from using painkillers (Figure 1C).
Discussion
In the last several years a growing interest in physical
activity has been observed in Poland. One popular form
of such activity is long-distance running. Many people
take part in cyclically organized competitions such as
cross-country runs, marathons and half-marathons. This
trend corresponds to how free time is used in many
European countries and the USA [6]. The age structure
of Polish runners taking part in the Poznań Marathon,
their place of residence (larger cities) and the level of
education (tertiary) are similar to the situation observed
in other countries [1, 7].
Long-distance running, apart from its attractiveness and
the fad factor, is also a significant load on the organism
[1, 8], especially for the musculoskeletal system, and,
as a consequence, leads to different running-related
musculoskeletal injuries [3, 9, 10], with incidence rates
ranging between 18.2% and 92.4%, or 6.8 to 59 injuries
in 1,000 hours of running [3]. Other data show that
2% to 8% of marathon participants will seek medical
attention during or immediately after completing the
race [11, 12]. Both injuries as well as the indirect effects
of overloads to the musculoskeletal system are able
to generate pain in athletes; however, its localization
as well as the kind of affected tissue can differ.
Undoubtedly, an important role is also played by the
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differentiation of pain threshold and the effectiveness
of the endogenous antinociceptive systems in athletes
taking part in a marathon [13, 14, 15, 16].
The existence of pain or fear of pain causes that athletes,
both amateurs and professionals, use painkillers to
diminish or stop various types of pain [17]. Because
such research has not been conducted in Poland to date,
the authors carried out a pilot study to find whether
a similar problem existed in Poland and to what extent.
Our data show that a group of participants (18.3%)
used painkillers, more before (n = 11) than during the
run (n = 5). As the reasons for such behaviour, the
marathon runners indicated actual pain, and in three
cases, the desire to avoid it. It should be noted that the
percentage of marathon runners who used analgesics did
not differ from the observations regarding marathons
in other countries. Reid et al. [18] found that 13% of
athletes taking part in the marathon in Christchurch
used non-steroidal anti-inflammatory drugs 24 hours
before the start. Also, in Switzerland, more than 30% of
the Jungfrau Marathon participants took painkillers [4],
while in the Bonn Marathon in 2009 there were 61.5%
of such persons [7]. One year ago, in the following
edition of this marathon, the percentage of such runners
decreased, but was still high at 49% [5].
The painkillers used by the Poznań Marathon runners,
men and women alike, namely ibuprofen, ketoprofen,
diclofenac or paracetamol, did not differ from the drugs
taken by long-distance runners abroad [5, 7]. A large
majority of participants (67.1%) were aware that the use
of analgesics before or during an intensive physical load
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may have serious destructive impact on health. However,
in spite of their knowledge, 53.3% of the participants
who declared using analgesics in general decided to use
them also in this case. The observation that the women
taking part in the Poznań Marathon used painkillers more
frequently correlates with the data from other runs, i.e.
Bonn in 2010, where the proportion of women was also
higher compared to men, 61% and 42%, respectively [5].
The use of analgesics or anti-inflammatory drugs during
physical exercise, apart from short-term antinociceptive
effects, has also some significant side effects. None of
the painkillers used by runners is neutral for the gastric
mucosa and the digestive tract, and may dispose the
users to the disturbance of the acid-base homeostasis
[18, 19] and deteriorate the kidney function [4].
Because of these harmful effects of taking painkillers
by participants of major sporting events, especially
long-distance runs, it is recommended to implement
an awareness-raising program highlighting the risks
of using painkillers, especially non-steroidal antiinflammatory drugs (NSAID), addressed to athletes
[20] or even to non-training healthy children [21].
Conclusions
Nearly one in five Poznań Marathon participants used
painkillers before (73.3%) or during (33.3%) the run
because of actual or anticipated pain. The awareness that
analgesics can be harmful when used before or during
a marathon did not stop some from taking them (53.3%).
Although in the studied group 67.1% of the runners
believed that analgesics used before or during an extreme
physical load may generate negative health effects, it is
recommended to implement an awareness-raising program
highlighting the risks of using painkillers, especially nonsteroidal anti-inflammatory drugs (NSAID).
What this paper adds?
Some papers published to date show clearly that
athletes, especially amateurs taking part in city
marathons, use painkillers to tolerate pain during
this extreme physical stress. These studies are
usually limited to a certain event in a particular
city or country, and are generally not repeated. This
paper is the first one to demonstrate that in Poland
marathon participants also take painkillers before
or during the run. The authors propose to stop this
negative trend through an information campaign in
partnership with the organizers of such events.

36

References
1. Sanchez LD, Corwell B, Berkoff D. Medical problems
of marathon runners. Am J Emerg Med. 2006; 24(5):
608-615.
2. Lopes AD, Hespanhol Junior LC, Yeung SS, Costa LO.
What are the main running-related musculoskeletal
injuries? A systematic review. Sports Med. 2012; 42(10):
891-905.
3. Saragiotto BT, Yamato TP, Hespanhol Junior LC,
Rainbow MJ, Davis IS, Lopes AD. What are the main
risk factors for running-related injuries? Sports Med.
2014; 44(8): 1153-1163.
4. Brune K, Niederweis U, Krämer BK. Unheilige Allianz
zum Schaden der Niere. Dtsch Arztebl. 2008; 105(37):
1894-1897.
5. Küster M, Renner B, Oppel P, Niederweis U, Brune K.
BMJ Open. Consumption of analgesics before a marathon
and the incidence of cardiovascular, gastrointestinal and
renal problems: a cohort study. BMJ Open. 2013; 3(4):
e002090.
6. Smith DD, Schuemann T, Hoogenboom BJ. The role
of the sports physical therapist-marathon events. Int
J Sports Phys Ther. 2013; 8(4): 531-536.
7. Brune K, Niederweis U, Küster-Kaufmann MA.
Deutsche Apotheker Zeitung. 2009; 149, 43: 68-73.
8. Almond CS, Shin AY, Fortescue EB, Mannix RC,
Wypij D, Binstadt BA, Duncan CN, Olson DP,
Salerno AE, Newburger JW, Greenes DS. Hyponatremia
among runners in the Boston Marathon. N Engl J Med.
2005; 352: 1550-1556.
9. Taunton JE, Ryan MB, Clement DB, McKenzie DC,
Lloyd-Smith DR, Zumbo BD. A retrospective casecontrol analysis of 2002 running injuries. Br J Sports
Med. 2002; 36(2): 95-101.
10. Van Middelkoop M, Kolkman J, Van Ochten J, BiermaZeinstra SM, Koes B. Prevalence and incidence of lower
extremity injuries in male marathon runners. Scand
J Med Sci Sports. 2008; 18(2): 140-144.
11. Crouse B, Beattie K. Marathon medical services:
strategies to reduce runner morbidity. Med Sci Sports
Exerc. 1996; 28(9): 1093-1096.
12. Roberts WO. A 12-year profile of medical injury and
illness for the Twin Cities Marathon. Med Sci Sports
Exerc. 2000; 32(9): 1549-1555.
13. Pawlak M. Biologiczne uwarunkowania bólu.
Podręcznik (Biological determinants of pain.
A handbook). Poznań: AWF. Ser. Podręczniki nr 62;
2010.
14. Pawlak M. Aspects of pain in sport. Trends in Sport
Sciences. 2013; 20(3): 123-134.

TRENDS IN SPORT SCIENCES

March 2015

CONSUMPTION OF ANALGESICS AMONG RUNNERS OF THE POZNAŃ MARATHON

15. Freund W, Weber F, Billich C, Birklein F, Breimhorst M,
Schuetz UH. Ultra-marathon runners are different:
investigations into pain tolerance and personality traits
of participants of the TransEurope FootRace 2009. Pain
Pract. 2013; 13(7): 524-532.
16. Pawlak M. Aktualne zagadnienia dotyczące bólu
w sporcie i fizjoterapii (Current issues of pain in sport
and physical therapy). Forum zaburzeń metabolicznych.
2014; 5(4): 158-164.
17. Prior MJ, Lavins BJ, Cooper K. A randomized, placebocontrolled trial of acetaminophen extended release for
treatment of post-marathon muscle soreness. Clin J Pain.
2012; 28(3): 204-210.
18. Reid SA, Speedy DB, Thompson JM, Noakes TD,
Mulligan G, Page T, Campbell RG, Milne C. Study of
hematological and biochemical parameters in runners
completing a standard marathon. Clin J Sport Med.
2004; 14(6): 344-353.

Vol. 1(22)

19. Tscholl P, Alonso JM, Dolle G, Junge A, Dvorak J. The
use of drugs and nutritional supplements in top-level
track and field athletes. Am J Sports Med. 2010; 38:
133-140.
20. Clarkson PM. Exertional rhabdomyolysis and acute
renal failure in marathon runners. Sports Med. 2007;
37(4-5): 361-363.
21. Krause I, Cleper R, Eisenstein B, Davidovits M.
Acute renal failure, associated with non-steroidal
anti-inflammatory drugs in healthy children. Pediatr
Nephrol. 2005; 20(9): 1295-1298.

TRENDS IN SPORT SCIENCES

37

