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Introduction

Within competitive sports, pain and injuries cons-
titute inevitable health risks for elite athletes who 
must continually push their bodies to the limit to 
increase performance capability (6, 23). In contact 
sports like handball or football, pain is often linked 
to sport-typical physical contact with opponents 
(8, 14). Both youth and senior athletes report a high 
willingness to participate in competitions despite 

health complaints such as injuries, pain, or illness 
(18); in fact, research indicates that the concealment 
of pain by athletes to allow ongoing participation in 
training and competition (12, 16, 17, 28) is almost the 
norm within elite sports (18, 22). 

One way to suppress pain to tolerable levels is the 
use of analgesics. A high prevalence of sport-related 
analgesic use has been reported across a range of 
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 › With its high physical demands on players’ bodies and high 
rates of injury, elite-level handball constitutes an ideal environ-
ment for studying analgesic use. We aimed to investigate the 
career and season prevalence of sport-related analgesics use 
among elite youth and elite senior handball players. We explo-
red the frequency of analgesic use on practice and competition 
days within one season. 

 › The sample consisted of 459 elite handball players (233 fe-
male, 226 male). Sport-related analgesic use was assessed with 
two replicable measures of prevalence complemented by two 
frequency measures. χ2 analyses were performed to determine 
group differences in prevalences for gender, age group, contract 
situation, and role within the team. We conducted hierarchical 
binomial linear regression analyses for the analgesic prevalences 
to evaluate the prediction of the prevalences from the indepen-
dent variables.

 › The sport-related career prevalence of analgesic use was 
70.7% (95% CI[66.6, 74.9]). Throughout one season, 55.6% (95% 
CI[51.0-60.1]) of handball players used analgesics. Gender, age, 
contract status, and role within the team seemed to impact the 
use of analgesics. Further, analgesics were used significantly 
more often on competition than on practice days. 

 › Our findings indicate that the sport-related use of analgesics 
is relatively common among elite handball players, with female 
players, senior players, players with a contract, and perceived ro-
tation players reporting significantly higher career and season 
prevalences. Therewith, our findings offer a starting point for 
targeted prevention strategies.

 › Handball auf hohem Leistungsniveau ist angesichts der 
hohen körperlichen Anforderungen und Verletzungsraten ein 
geradezu idealtypisches Exempel für eine Studie über Schmerz-
mittelgebrauch. Ziel dieser Studie war es, die Karriere- und 
Saisonprävalenz des sportbezogenen Schmerzmittelgebrauchs 
bei jugendlichen und erwachsenen Spitzenhandballspielern zu 
untersuchen. Dabei wurde auch die Häufigkeit des Schmerzmit-
telgebrauchs an Trainings- und Wettkampftagen innerhalb einer 
Saison untersucht. 

 › Die Stichprobe umfasste 459 Spitzenhandballspieler (233 
weiblich, 226 männlich). Der sportbezogene Schmerzmittelge-
brauch wurde mit zwei replizierbaren Prävalenzmaßen und zwei 
Häufigkeitsmaßen erfasst. Chi-Quadrat-Analysen (χ2 ) wurden 
durchgeführt, um Gruppenunterschiede in der Prävalenz nach 
Geschlecht, Altersgruppe, Vertragsstatus und Rolle im Team 
zu identifizieren. Zusätzlich wurden hierarchische binomiale 
lineare Regressionsanalysen durchgeführt, um die Vorhersage 
der Prävalenzen aus den unabhängigen Variablen zu bewerten. 

 › Die sportbezogene Karriereprävalenz des Schmerzmittel-
gebrauchs betrug 70,7% (95% CI[66,6, 74,9]). Im Verlauf einer Sai-
son verwendeten 55,6% (95% CI[51,0-60,1]) der Handballspieler 
Schmerzmittel. Geschlecht, Alter, Vertragsstatus und Rolle im 
Team schienen den Schmerzmittelgebrauch zu beeinflussen. 
Darüber hinaus wurden Schmerzmittel signifikant häufiger an 
Wettkampftagen als an Trainingstagen eingesetzt. 

 › Unsere Ergebnisse zeigen, dass der sportbezogene Gebrauch 
von Schmerzmitteln bei Spitzenhandballspielern relativ verbrei-
tet ist, wobei weibliche Spieler, ältere Spieler, Spieler mit Vertrag 
und Spieler, die nicht Stammspieler sind, signifikant höhere 
Karriere- und Saisonprävalenzen berichten. Damit bieten un-
sere Ergebnisse einen Ausgangspunkt für gezielte Präventions-
strategien.
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sports, with non-steroidal anti-inflammatory drugs (NSAIDs) 
being the most common (4, 38). The reported prevalence of 
NSAID use among athletes varies depending on the survey meth-
od and sample, ranging from 12% to 93% (10, 33, 36, 39). Based 
on these findings, pain medication use appears more common 
among competitive athletes than the general population (3, 10). 

Consumption of pain medication has been linked to several 
negative health consequences ranging from kidney and liver 
damage to lesions in the gastrointestinal tract or gastric bleed-
ing. With continuous use, damage to the central nervous system 
has also been reported (3, 4, 37, 39). Further, the use of NSAIDs 
was found to be associated with positive attitudes toward risk 
behaviors in terms of health and doping (20).

Several factors appear to be associated with a higher risk of 
analgesic use in sports. Higher pain medication use is reported 
in female compared to male athletes (30, 38). Concerning age, 
few studies have directly compared youth and senior athletes. A 
recent meta-analysis, however, suggests that the prevalence of 
analgesic use is not significantly associated with age (24). Pre-
vious research involving elite football players instead indicates 
that those players with precarious employment conditions (i.e., 
short-term contracts or no contracts) face high pressure to 
make the most of every opportunity (2, 26, 27). Such conditions 
might increase the likelihood of playing hurt and, consequently, 
of using analgesics. Similar pressures have also been reported 
for players who are not considered starters but have to fight for 
a spot on the roster (27).

With its high physical demands on players’ bodies and high 
rates of injury, elite-level handball constitutes an ideal environ-
ment for studying pain medication use (1, 21). Previous qualita-
tive studies exploring the health and injury management of elite 
senior handball players have indicated the complexity of pain 
causes and the difficulty of prevention in handball (17); however, 
research on the actual extent of pain medication use within 
elite-level handball is lacking. Thus, with the current study, 
we first aimed to examine the career and season prevalence of 
sport-related analgesics use among elite youth and elite senior 
handball players. Secondly, we explored the relative frequency 
of analgesic use on practice and competition days within one 
season. Thirdly, we tested for sociodemographic differences 
in prevalence and frequency of analgesic use, taking age, gen-
der, contract situation, and role within the team (starters vs. 
non-starters) into account. 

 Methods 

The data was collected between October 2021 and April 2022 
through an online survey on Unipark (www.unipark.com). The 
survey was distributed directly to the athletes and clubs via 
channels of the German Handball Federation. The study has 
been approved by the Faculty of Economic and Social Sciences 
ethics committee at the University of Tübingen (AZ.: A2.5.4-
176_ns). All participants completed an online informed consent, 
a demographic questionnaire, and an extensive questionnaire 
on painkiller use and their understanding of pain and injuries. 
Further, item batteries regarding psychosocial characteristics 
and the handling of pain and injuries were also assessed but 
are not included in this analysis. In total, the questionnaire 
took approximately 30 minutes to complete. Participants of 
the study were not involved in the design, conduct, reporting, 
or dissemination plans of our research.

Participants
The sample includes 459 handball players (233 females, 226 ma-
les) from the first division 9.6% (n=44), the second division 6.5% 
(n=30), the third division 28.5% (n=131), and the German Youth 
Handball Bundesliga 55.3% (n=254). According to Unipark, the 
link to the online survey reached 1404 participants; hence, the 
survey was distributed to 1404 out of approximately 4000 hand-
ball players competing within the respective German leagues. 
The mean age of participants was 22.8 years (SD=4.8 years). As 
one of the most popular sports in Europe (28), Handball has 
comparable revenues and spectators per game to ice hockey and 
basketball (11), tying for the second most popular sport behind 
football. Thus, the sample of this study can be considered as 
(nationally) elite (see 34). On average, the athletes physically 
participated in their sport for 13.51h per week (SD=5.57h). 

Outcome Measures
Two specific prevalences of sport-related analgesic use and 
two frequencies of sport-related analgesic use function as 
the primary outcomes in this study. The career prevalence of 
sport-related analgesic use was assessed with the question: 
“Have you ever taken painkillers in connection with sports 
(before/during/after practice/game)?”. For the assessment of 
the season prevalence, we used a similar wording (“Did you take 
any painkillers in connection with sports (before/during/

Career-time prevalence of sport-related analgesic use with Chi-Square Analyses.

VARIABLE N % CHI2 P CRAMER'S V

Gender 9.98 .002 0.15

Male 226 63.7

Female 232 77.6

Age group 69.91 <.001 0.40

Senior 205 90.7

Youth 253 54.5

Contract   39.33 <.001 0.26

Yes 131 89.3

No 327 63.3

Perceived Role   9.60 0.002 0.15

Starting 227 63.9  

Rotation 231 77.5  

Table 1
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after practice/game) last season?”). Last season referred to the 
2020/21 season. The frequencies of painkiller use were asses-
sed for practice sessions and competitions. In order to obtain 
comparable data, participants reported their use of painkil-
lers per 100 hypothetical practice days per season (“Suppose 
you had 100 practice days last season: On how many of these 
100 practice days did you consume painkillers?”) and per 30 
hypothetical competitions per season (“Suppose you had 30 
game days last season: On how many of these 30 game days did 
you use painkillers?”). Data resulted in binary form for the two 
prevalences and as percentage values (per 100 practice days; 
per 30 competitions) for the two frequencies. Further, athle-
tes were asked to indicate (multiple selections) which types of 
analgesics they had taken throughout their careers and during 
the last season. 

Data Analysis
R Software (25) was used to perform the statistical analyses. 
χ2 analyses were performed to determine group differences in 
prevalences for gender, age group, contract situation, and role 
within the team. The role within the team variable was assessed 
through the extent to which the athletes subjectively perceived 
themselves as starting players (0-100%). We binary-coded this 
variable into “starters” and “rotation players” through a median 
split. Further, we conducted hierarchical binomial linear re-
gression analyses for the analgesic prevalences to evaluate the 
prediction of the prevalences from the independent variables. 
Group differences in frequencies of sport-related analgesic use 
were analyzed using t-tests. The level of significance was set at 
α=0.05. Cramer’s V was calculated as an effect size statistic for 
the χ2 analyses and Cohen’s d as the effect size statistic for the 
t-test analyses. Due to a lack of reported effect sizes for similar 
assessments or samples (32, 35), the traditional benchmarks 
for effect sizes (7) were used as first orientation (Cramer’s V: 
small=.10, medium=.30, large=.50; Cohen’s d: small<0.50, me-
dium=0.50 - 0.80, large>0.80). 

 Results 

Sport-Related Career Prevalence 
Overall, 70.7% (95% CI[66.6, 74.9]) of the athletes (n=324) repor-
ted having used analgesics in temporal or causal relation to 
their sport participation at some point in their career. Among 
these athletes, Ibuprofen was the most frequently reported type 
of analgesic used (96.0%), followed by Diclofenac (57.1%). Fewer 
athletes had used paracetamol (38.3%) and acetylsalicylic Acid 
(23.8%). Just 4.6% of the athletes reported to have used other 
pain medications (e.g. Etoricoxib, Metamizole). The career pre-
valence of sport-related analgesics use was significantly higher 
among female vs. male athletes, senior vs. youth athletes, athle-
tes with a contract vs. no contract, and perceived rotation play-
ers vs. starting players (table 1). The block hierarchical binomial 
regression analysis revealed the model including the predictor 
variable of age to be statistically significant. A main effect of 
age (z=-7.72, p<.001) was identified. Senior athletes had a higher 
chance (OR=8.16, 95% CI[4.89, 14.27]) of having used analgesics 
in their careers than youth athletes. 

Sport-Related Season Prevalence 
The use of analgesics in temporal or causal relation to sport 
participation during the last season was reported by 55.6% 
(95% CI[51.0, 60.1]) of the athletes (n=254). Ibuprofen was also 
the type of analgesic (98.8%) that most athletes used over the 
last season. The use of Diclofenac (48.6%), Paracetamol (31.6%), 

and Acetylsalicylic acid (15.4%) was reported by fewer athletes. 
Other types of pain medications (e.g., Etoricoxib, Metamizo-
le) were used by 5.9% of the athletes. Analogous to the career 
prevalence, the season prevalence of sport-related analgesics 
use was significantly higher among female vs. male athletes, 
senior vs. youth athletes, athletes with a contract vs. no cont-
ract, and perceived rotation players vs. starting players (table 2). 
The block hierarchical binomial regression analysis revealed a 
model which includes the predictor variables of gender and age 
to be statistically significant. A main effect of gender (z=2.97, 
p<.003) and age (z=-6.01, p<.001) was identified. Female athle-
tes had a higher chance (OR: 1.87, 95% CI[1.23, 2.81]) of having 
used analgesics last season than male athletes. Similarly, senior 
athletes had a higher chance (OR: 3.63, 95% CI[2.40, 5.57]) than 
youth athletes.

Sports Event-Related Frequencies 
For the frequencies of analgesic use on practice days and com-
petitions over the previous season, we only considered those 
athletes that had used analgesics at least once in temporal or 
causal relation to their sport participation. Athletes reported 
using analgesics relatively more frequently on competition days 
(M=19.4%) compared to practice days (M=10.8%, t(381.08)=5.12, 
p<.001, d=0.46, 95% CI[5.28, 11.89]. 

Frequencies of Analgesic Use in Practice
Most athletes (81.9%) reported using analgesics on less than 20 
practice days during a hypothetical season with 100 practice 
days (see table 3). However, 19% of athletes used analgesics on 
more than every fifth practice day. Regarding group differences, 
there was no significant difference between the frequencies of 
analgesic use on practice days for gender, age group, contract 
situation, or role within the team. 

Frequencies of Analgesic Use in Competition 
Most athletes (69.6%) reported using painkillers on less than six 
competition days (during a hypothetical season with 30 games). 
In contrast to the practice days, some athletes used analgesics 
rather regularly on competition days (see table 3). Regarding 
group differences, there was no significant difference between 
the frequencies of analgesic use on competition days for gender, 
age group, contract situation, or role within the team. 

 Discussion 

This study is the first to specifically assess four key measures that 
characterize sport-related analgesic use in a sample of elite Ger-
man handball players, with equally distributed gender and age 
groups. Whereas previous studies have assessed the consumpti-
on of painkillers through a wide variety of prevalence estimates 
(10, 33, 36, 39), we employed specific and replicable prevalence 
and frequency measures of sport-related analgesic use. Two mea-
sures of prevalence (career, season) were complemented by two 
frequency measures in which we assessed the number of days 
players practiced or competed with analgesics in the previous 
season (per 100 practice days, per 30 competition days). 

Concerning the types of analgesics handball players used, 
our results are consistent with studies in the German general 
population and German professional football reporting that 
Ibuprofen was the most widely used analgesic (29, 36). Whereas 
our study shows that Diclofenac is the second most widely used 
analgesic among elite German handball players, in the general 
population Acetylsalicylic acid and paracetamol are used more 
frequently (29). 
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The assessed career prevalence for sport-related analgesic 
use of 70.7% and the season prevalence of 55.6% align with 
findings from other sports, samples, and prevalence measures 
(24). According to our results, athletes used pain medication 
on average every 10th practice and every 5th competition day, 
with small high-risk groups of athletes reporting an alarming 
number of days with analgesic use, especially on competition 
days. Overall, our findings indicate that the sport-related use of 
analgesics is relatively common among elite handball players to 
allow ongoing participation in training and competition. These 
findings are in line with previous research in elite sports (12, 
16, 17, 18, 28).

The results of our study suggest an underlying constellation 
of variables for a higher risk of analgesic use. Group differenc-
es were found in the sport-related career and season preva-
lence for gender, age group, contract situation, and perceived 
role. Previous research has also reported higher analgesic use 
among female athletes (30, 38). Menstrual symptoms, which 
are reported to be one of the leading causes of analgesic use in 
women (13), might account for these gender differences. With 
regard to the contract situation and perceived role, our results 
underline that pressures related to employment conditions 
and uncertainty could result in a higher chance of using anal-
gesics (2, 26, 27). More specifically, athletes with contracts had 
a significantly higher chance of taking analgesics throughout 
a season and their careers. Future research could investigate 
whether further employment-related details such as the du-
ration of the contract (e.g., number of seasons) or the degree 
of financial dependence on handball further impacts the risk 
of analgesic use (cf. 28). The significant difference between 
age groups in our study does not align with the findings of a 
recent meta-analysis that did not find an influence of age on 

analgesic use (24). However, whereas the meta-analysis only 
considered athletes aged 15-24, the present study also includ-
ed older athletes.

Further, within our study, the variable age group (youth 
vs. senior athletes) appeared to have the most predictive 
value for the career and season prevalence of sport-related 
analgesic use. Older athletes might have accumulated more 
injuries during their careers that might cause ongoing pain 
(31). Further, senior athletes might be more socialized into 
the sport-specific culture of risk (22) in which athletes are 
expected to play despite pain or injuries (18, 28). Both aspects 
might explain why senior athletes had a higher chance of hav-
ing used analgesics within their careers and over the previous 
season. However, given that recent studies suggest that a sig-
nificant amount of analgesics medication among youth ath-
letes is not supervised by a medical professional (6), the lower 
prevalences of analgesic use among youth handball players 
should not be neglected. 

Interestingly, neither the career nor the season preva-
lence showed significant interactions between the predictor 
variables. Further, when accounting for all variables in the 
regression models, only age group for the career prevalence 
and gender and age group for the season prevalence remained 
significant. Additionally, our analyses did not reveal any group 
differences for the frequency measures. However, situational 
aspects seem to impact the frequency of analgesic use; ath-
letes reported using analgesics relatively more frequently on 
competition days compared to practice days. This finding is 
consistent with qualitative and quantitative studies highlight-
ing a higher willingness of athletes to participate in important 
competitions despite injury or illness compared to practice 
sessions (9, 23).

Season prevalence of sport-related analgesic use with Chi-Square Analyses.

VARIABLE N % CHI2 P CRAMER'S V

Gender 26.06 <.001 0.24

Male 226 43.4

Female 231 67.5

Age group 53.28 <.001 0.35

Senior 205 74.6

Youth 252 40.0

Contract   20.39 <.001 0.22

Yes 131 72.3

No 326 48.8

Perceived Role   5.69 .017 0.12

Starting 227 49.8   

Rotation 230 61.3   

Table 2

Frequency of analgesic use on practice and competition days among athletes who ever used analgesics in connection with their sport participation. Table shows 
the percentage and total number of athletes who reported using pain medication on 30 hypothetical competition days and 100 practice days in a season. The 
number of competition and practice days were divided into quintiles for clarity and comparability.

PERCENTAGE OF COMPETITION/PRACTICE DAYS WITH ANALGESIC USE

< 20% 20%-40% 40%-60% 60%-80% 80%-100%

Athletes in % (n) – on practice days 81.9% (204) 13.3% (33) 3.2% (8) 1.6% (4) -

Athletes in % (n) – on competition days 69.6% (158) 16.3% (37) 4.4% (10) 4.9% (11) 4.0% (9)

Table 3
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Limitations of the Study
Two important limitations of the study warrant discussion. 
First, our study uses novel prevalence and frequency measures. 
Despite offering replicable measures, their comparability with 
earlier studies has been proven difficult. Second, a recurrent 
limitation of studies investigating analgesic use in athletes is 
the unknown response bias due to the topic’s sensitivity. Howe-
ver, there is no possibility of assessing a potential non-response 
bias in the sample. We tried to address this issue a priori by 
actively emphasizing the anonymity of participants within the 
informed consent forms. 

Avenues for Future Research
We identified several critical areas for future research. Me-
thodologically, future research should precisely analyze how 
analgesic use is measured. Similar measures of analgesic use 
should be adopted across studies to improve the comparability 
of results. Within our paper, we have proposed four easily repli-
cable measures of analgesic use, targeting both the prevalence 
and frequency of analgesic use among elite athletes. 

Further, our results indicate that, particularly for the fre-
quency of analgesic use on competition and practice days, oth-
er variables (than the ones we assessed in our study) should 
be given additional consideration. Based on research within 
the area of playing hurt and presenteeism in elite sport (19), 
we suggest that future research focuses on psychosocial (such 
as perfectionism and athletic identity) and sociocultural vari-
ables (such as handling of pain and injuries and values related 
to the culture of risk) to identify athletes with an elevated risk 
of analgesic use. Situational aspects (i.e., time in the season, 
underlying reasons for analgesic use) should also be consid-
ered. In addition, our analyses highlighted that a higher num-
ber of senior handball players compared to youth athletes had 
consumed analgesics at least once during the last season. To 
better understand the development of analgesic consumption 
over an athlete’s career, qualitative research designs might also 
be promising (5). 

Perspectives
Our study demonstrated widespread use of analgesics among 
elite handball players, particularly on competition days. Regar-
ding career and season prevalence, especially female handball 
players and senior players seem more vulnerable to using anal-
gesics and thus might be the target point for specific preventi-
on and education campaigns. In this regard, coaches, medical 
staff, or science support staff in elite sports settings should 
aim to sensitize athletes to the appropriate and inappropriate 
uses of analgesics, highlighting the potential, negative effects 
on training adaptations (15) and negative side effects (such as 
kidney and liver damage, and bleeding in the stomach and gast-
rointestinal tract). Overall, it is imperative that athletes, coa-
ches, medical staff, and other support staff critically assess the 
risks and benefits before using analgesics in connection with 
elite sports participation.  

Conflict of Interest
The authors have no conflict of interest.

Funding Details
This work was supported by the German Institute of Sport Science 
under Grant number 070301/21-24.

References

(1) AASHEIM C, STAVENES H, ANDERSSON SH, ENGBRETSEN L, CLARSEN B.  
Prevalence and burden of overuse injuries in elite junior 
handball. BMJ Open Sport Exerc Med. 2018; 4: e000391. 
doi:10.1136/bmjsem-2018-000391

(2) ADAMS R, DARBY P. Precarious pursuits, broken ‘dreams’ and 
immobility among Northern Irish soccer migrants. Sport Soc. 
2020; 23: 920-937. doi:10.1080/17430437.2019.1593376

(3) ALARANTA A, ALARANTA H, HELENIUS I. Use of prescription drugs in 
athletes. Sports Med. 2008; 38: 449-463. doi:10.2165/00007256-
200838060-00002

(4) ALARANTA A, ALARANTA H, HELIÖVAARA M, AIRAKSINEN M, HELENIUS I.  
Ample use of physician-prescribed medications in 
Finnish elite athletes. Int J Sports Med. 2006; 27: 919-925. 
doi:10.1055/s-2006-923811

(5) BEKKER S, BOLLING C, H AHMED O, BADENHORST M, CARMICHAEL J, 
FAGHER K, HÄGGLUND M, JACOBSSON J, JOHN JM, LITZY K, H MANN R, 
D MCKAY C, MUMFORD S, TABBEN M, THIEL A, TIMPKA T, THURSTON J, 
TRUONG LK, SPÖRRI J, VAN NASSAU F, VERHAGEN EA. Athlete health 
protection: why qualitative research matters. J Sci Med Sport. 
2020; 23: 898-901. doi:10.1016/j.jsams.2020.06.020 

(6) BERRSCHE G, SCHMITT H. Pain prevalences and analgesic use in 
junior athletes–a recent narrative review. Pain. 2022; 73: 93-97.

(7) COHEN J. Statistical power analysis for the behavioral sciences: 
Routledge; 1988.

(8) GIROTO N, HESPANHOL JUNIOR LC, GOMES MR, LOPES AD. IIncidence 
and risk factors of injuries in Brazilian elite handball players: A 
prospective cohort study. Scand J Med Sci Sports. 2017; 27: 195-
202. doi:10.1111/sms.12636

(9) HAMMOND LE, LILLEY JM, POPE GD, RIBBANS WJ, WALKER N. ‘We’ve just 
learnt to put up with it’: an exploration of attitudes and decision-
making surrounding playing with injury in English professional 
football. Qual Res Sport Exerc Health. 2014; 6: 161-181. doi:10.108
0/2159676X.2013.796488

(10) HARLE CA, DANIELSON EC, DERMAN W, STUART M, DVORAK J, SMITH L,  
HAINLINE B.Analgesic Management of Pain in Elite Athletes: 
A Systematic Review. Clin J Sport Med. 2018; 28: 417-426. 
doi:10.1097/JSM.0000000000000604

(11) HORKY T. No sports, no spectators–no media, no money? The 
importance of spectators and broadcasting for professional 
sports during COVID-19. Soccer Soc. 2021; 22: 96-102. doi:10.1080
/14660970.2020.1790358



ORIGINALIA

173GERMAN JOURNAL OF SPORTS MEDICINE  74  5/2023

Schmerzmittelkonsums bei deutschen Spitzen-Handballern

(12) HOWE D. Sport, professionalism and pain: Ethnographies of injury 
and risk: Routledge; 2003.

(13) ISACSON D, BINGEFORS K, EDS. Epidemiology of analgesic use: a 
gender perspective. European Journal of Anaesthesiology| EJA; 
2002: LWW.

(14) LANGEVOORT G, MYKLEBUST G, DVORAK J, JUNGE A. Handball injuries 
during major international tournaments. Scand J Med Sci 
Sports. 2007; 17: 400-407.

(15) LUNDBERG TR, HOWATSON G. Analgesic and anti-inflammatory 
drugs in sports: Implications for exercise performance and 
training adaptations. Scand J Med Sci Sports. 2018; 28: 2252-
2262. doi:10.1111/sms.13275

(16) MALCOLM D, SHEARD K. Pain in the Assets“: The Effects of 
Commercialization and Professionalization on the Management 
of Injury in English Rugby Union. Sociol Sport J. 2002; 19. 
doi:10.1123/ssj.19.2.149

(17) MAYER J. Verletzungsmanagement im Spitzensport: eine 
systemtheoretisch-konstruktivistische Analyse mit Fallstudien 
aus den Sportarten Leichtathletik und Handball [Pain and 
injury management in elite sports. A systems-theoretical and 
constructivist analysis with case studies in professional athletics 
and handball]. Hamburg: Feldhaus; 2010.

(18) MAYER J, GIEL KE, MALCOLM D, SCHNEIDER S, DIEHL K, ZIPFEL S, 
THIEL A. Compete or rest? Willingness to compete hurt among 
adolescent elite athletes. Psychol Sport Exerc. 2018; 35: 143-150. 
doi:10.1016/j.psychsport.2017.12.004

(19) MAYER J, KÜHNLE F, THIEL A. Presenteeism in elite sport 
organisations: A framework for understanding athletes’ 
decisions to practise sport despite health concerns. Routledge 
Handbook of Athlete Welfare: Routledge; 2020: 81-93.

(20) MELZER M, ELBE A-M, STRAHLER K. Athletes‘ use of analgesics is 
related to doping attitudes, competitive anxiety, and situational 
opportunity. Frontiers in Sports and Active Living. 2022; 4.

(21) MOLLER M, ATTERMANN J, MYKLEBUST G, WEDDERKOPP N. Injury risk 
in Danish youth and senior elite handball using a new SMS 
text messages approach. Br J Sports Med. 2012; 46: 531-537. 
doi:10.1136/bjsports-2012-091022

(22) NIXON HL. Accepting the risks of pain and injury in sport: 
Mediated cultural influences on playing hurt. Sociol Sport J. 
1993; 10: 183-196. doi:10.1123/ssj.10.2.183

(23) OVERBYE M. Walking the line? An investigation into elite athletes’ 
sport-related use of painkillers and their willingness to use 
analgesics to train or compete when injured. Int Rev Sociol 
Sport. 2021; 56: 1091-1115. doi:10.1177/1012690220973552

(24) PEDERSEN JR, ANDREUCCI A, THORLUND JB, KOES B, MØLLER M,  
STORM LK, BRICCA A. Prevalence, frequency, adverse events, and 
reasons for analgesic use in youth athletes: A systematic review 
and meta-analysis of 44,381 athletes. J Sci Med Sport. 2022; 25: 
810-819. doi:10.1016/j.jsams.2022.08.018

(25) R CORE TEAM. R: A language and environment for statistical 
computing. R Foundation for Statistical Computing. Vienna, 
Austria: R Foundation for Statistical Computing; 2022.

(26) RODERICK M. Adding insult to injury: workplace injury in 
English professional football. Sociol Health Illn. 2006; 28: 76-97. 
doi:10.1111/j.1467-9566.2006.00483.x

(27) RODERICK M, SCHUMACKER J. ‘The whole week comes down to the 
team sheet’: a footballer’s view of insecure work. Work Employ 
Soc. 2017; 31: 166-174. doi:10.1177/0950017016672792

(28) RODERICK M, WADDINGTON I, PARKER G. Playing hurt: Managing 
injuries in English professional football. Int Rev Sociol Sport. 
2000; 35: 165-180. doi:10.1177/101269000035002003

(29) SARGANAS G, BUTTERY AK, ZHUANG W, WOLF IK, GRAMS D, ROSARIO AS,  
SCHEIDT-NAVE C, KNOPF H. Prevalence, trends, patterns and 
associations of analgesic use in Germany. BMC Pharmacol 
Toxicol. 2015; 16: 1-13. doi:10.1186/s40360-015-0028-7

(30) SARI DM, RØNNE PEDERSEN J, BLOCH THORLUND J, MIKKELSEN UR, 
MØLLER, M. Pain medication use in youth athletes: A cross‐
sectional study of 466 youth handball players. Translational 
Sports Medicine. 2021; 4: 914-920. doi:10.1002/tsm2.295

(31) STEVENSON MR, HAMER P, FINCH CF, ELLIOT B, KRESNOW M. Sport, 
age, and sex specific incidence of sports injuries in Western 
Australia. Br J Sports Med. 2000; 34: 188-194. doi:10.1136/
bjsm.34.3.188

(32) SUN S, PAN W, WANG LL. A comprehensive review of effect size 
reporting and interpreting practices in academic journals 
in education and psychology. J Educ Psychol. 2010; 102: 989. 
doi:10.1037/a0019507

(33) SUZIC LAZIC J, DIKIC N, RADIVOJEVIC N, MAZIC S, RADOVANOVIC D, 
MITROVIC N, LAZIC M, ZIVANIC S, SUZIC S. Dietary supplements 
and medications in elite sport – polypharmacy or real need? 
Scand J Med Sci Sports. 2011; 21: 260-267. doi:10.1111/j.1600-
0838.2009.01026.x

(34) SWANN C, MORAN A, PIGGOTT D. Defining elite athletes: Issues in the 
study of expert performance in sport psychology. Psychol Sport 
Exerc. 2015; 16: 3-14. doi:10.1016/j.psychsport.2014.07.004

(35) THOMPSON B, OSBORNE J. Computing and interpreting effect sizes, 
confidence intervals, and confidence intervals for effect sizes. 
Best practices in quantitative methods. 2008: 246-62.

(36) TRINKS S, SCHEIFF AB, KNIPP M, GOTZMANN A. Declaration of 
analgesics on Doping Control Forms in german football 
leagues during five seasons. Dtsch Z Sportmed. 2021; 72: 68-74. 
doi:10.5960/dzsm.2020.474

(37) TSCHOLL P, FEDDERMANN N, JUNGE A, DVORAK J. The use and abuse 
of painkillers in international soccer: data from 6 FIFA 
tournaments for female and youth players. Am J Sports Med. 
2009; 37: 260-265. doi:10.1177/0363546508324307

(38) TSCHOLL PM, VASO M, WEBER A, DVORAK J. High prevalence of 
medication use in professional football tournaments including 
the World Cups between 2002 and 2014: a narrative review with a 
focus on NSAIDs. Br J Sports Med. 2015; 49: 580-582. doi:10.1136/
bjsports-2015-094784

(39) WARNER DC, SCHNEPF G, BARRETT MS, DIAN D, SWIGONSKI NL. 
Prevalence, attitudes, and behaviors related to the use of 
nonsteroidal anti-inflammatory drugs (NSAIDs) in student 
athletes. J Adolesc Health. 2002; 30: 150-153. doi:10.1016/S1054-
139X(01)00325-1




