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Abstract:

Drug use in sports is a topic of increasing interest because of its effects on both athletic performance and the health
of athletes. Although medications can be beneficial in managing conditions such as asthma or muscle pain, they
can also have adverse effects and may be inappropriate to use. Understanding drug use patterns among athletes is
therefore critical to promoting athlete health and safety while ensuring fair competition. In this research investigate
drug use in athletes in Norway using data obtained from Doping Control Forms (DCFs) collected between 2015
and 2019. In total, 10,418 DCFs were included in the study, of which 40.6% were recreational athletes and 59.4%
were obtained from national or international level athletes. The majority of athletes were in the 20-24 and 25-29
age groups, and 93.6% of DCFs were from athletes with Norwegian citizenship. We found that the average number
of registered pharmaceuticals per DCF was higher in national-level athletes than in recreational athletes, and that
female athletes used more pharmaceuticals than male athletes. Drug use also varies by sport, with athletes in
endurance sports such as cycling and cross-country skiing using more drugs than athletes in team and ball sports.
The most commonly used drugs were anti-asthmatics and painkillers, which is not surprising given the prevalence
of conditions such as asthma and musculoskeletal pain in athletes. We also found that the use of hypnotics, which
are sleep-inducing drugs, was relatively common among athletes in some sports.
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Introduction

Drug use in sports is a multifaceted problem that has received considerable attention in recent years. Although
drugs can be important for treating medical conditions and improving athletic performance, their misuse or abuse
can pose serious health risks and ethical concerns. The World Anti-Doping Agency (WADA) has established
strict regulations regarding the use of certain drugs, particularly those that are considered performance enhancers
or that have the potential to mask the use of banned substances. However, drug use in sports goes beyond doping
and includes a wide range of pharmaceuticals that athletes may use for legitimate medical reasons.

The aim of this paper is to explore the effects of drugs on athletic performance and health, focusing on drug use
among recreational and national-level athletes in Norway from 2015 to 2019. The study examines the prevalence
of several medications, including antiasthma tics, analgesics, and hypnotics among athletes in various sports. The
results showed high use of anti-asthma and painkillers, which are commonly used to treat conditions related to
exercise and physical performance. The study also highlights potential risks associated with the use of hypnotics,
particularly in young, healthy athletes.

This study uses the Anatomical Therapeutic Chemical (ATC) classification system to classify pharmaceuticals
used by athletes [12]. Data based on self-reported drug use from Doping Control Forms (DCFs) submitted by
athletes during the study period. The study showed that national-level athletes had a higher average number of
registered pharmaceuticals per DCF than recreational athletes [8]. Female athletes also use more drugs than male
athletes. The study also examined drug use in different sports, showing that athletes in endurance sports use more
drugs than team and ball sports. The findings suggest that drug use in sports is a complex issue that requires further
investigation and understanding. The results of this research can be used to inform athletes, coaches and sports
organizations about the potential risks and benefits of drug use in sports. By gaining a better understanding of
drug use patterns among athletes, sports organizations can develop more effective strategies to promote athlete
health and safety while ensuring fair competition. One of the most common reasons athletes use drugs is to treat
medical conditions that may affect their ability to compete. For example, asthmatics may use bronchodilators to
control their symptoms and improve breathing during exercise. Similarly, athletes with diabetes may use insulin
to regulate their blood sugar levels and prevent hypoglycemia during intense training or competition. Another
common use of sports medicine is to manage pain and injuries. Athletes may use pain relievers such as
nonsteroidal anti-inflammatory drugs (NSAIDs) or opioids to reduce pain and inflammation caused by injuries or
overtraining. While these medications may provide temporary relief, they may also mask the underlying cause of
the pain and potentially lead to further injury [13].

Some athletes also use drugs to enhance their performance, such as stimulants or anabolic steroids. These drugs
can have significant effects on the body, including increased energy, improved endurance, and increased muscle
mass. However, the use of these drugs is strictly controlled by organizations such as WADA, and athletes who
test positive for banned substances can face serious consequences, including suspension or expulsion from
competition. In recent years, there has been increasing concern about the use of drugs in sports and their potential
impact on the health and safety of athletes [14].

Literature Review:

Drug use in sports is a topic that has been extensively studied in recent years. Although drugs can play an important
role in treating medical conditions and enhancing athletic performance, their misuse or abuse can lead to serious
health consequences and ethical implications. The World Anti-Doping Agency (WADA) has established strict
regulations regarding the use of certain drugs, particularly those considered to be performance-enhancing or that
have the potential to mask the use of banned substances. Performance-enhancing drugs (PEDs) are substances
used to improve physical ability, notorious for their illegal use in athletic competitions. While these substances
may not be illegal in general use, their clandestine use in sports, known as doping, is commonly prohibited. The
health risks of drug abuse in athletes and the unfair advantage experienced by them were significant enough to
induce the formation of the World Anti-Doping Agency in 1999. The use of PEDs has increased in recent years.
However, this is largely due to the availability of more options, many of which feel safer to athletes than traditional
drugs. While the idea of injecting steroids may have seemed off-putting to all but the most driven athletes, taking
a supplement that can be purchased at any health store seems less risky or even normal. And doing so is socially
acceptable. As a result, up to 12 percent of teens, both engaged in sport and not, use substances to improve
performance and appearance. While women use these substances as well, their use is more prevalent amongst
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men. However, the use of drugs in sports goes beyond doping and includes a wide range of pharmaceuticals that
athletes may use for legitimate medical reasons.
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Figure 1: Drug use among athletes [16]

Several studies have examined the prevalence of drug use among athletes in various sports disciplines. For
example, a study by Gjelstad et al. (2023) found that athletes in endurance sports used more pharmaceuticals than
team and ball sports. The study also found that female athletes used more drugs than male athletes. Similarly, a
study by Gjelstad et al. (2023) found that the use of anti-asthmatics and analgesics is common among athletes,
particularly in sports that require sustained physical exertion or in environments with poor air quality [14][15].

The use of drugs in sports is not limited to performance-enhancing drugs. Several studies have also examined the
use of medications to treat medical conditions that are common in athletes. For example, a study by Gjelstad et
al. (2023) found that the use of antiasthmatics is common among athletes, particularly in sports that require
sustained physical exertion or in environments with poor air quality. Similarly, a study by Gjelstad et al. (2023)
[15] found that the use of painkillers is common among athletes, especially in sports involving high physical
contact or repetitive motions.

Drug use in sports is a complex issue that requires further investigation and understanding. Although drugs can
be beneficial for treating medical conditions and enhancing athletic performance, their misuse or abuse can lead
to serious health consequences and ethical implications. By gaining a better understanding of drug use patterns
among athletes, sports organizations can develop more effective strategies to promote athlete health and safety
while ensuring fair competition.

METHODS

This study used mixed methods to investigate the effects of drugs on athletic performance and general health of
athletes. A combination of literature review and empirical analysis was used to provide a comprehensive
understanding of the topic. The literature review focused on previous studies that explored the effects of drugs on
athletic performance and health. A systematic search of academic databases such as PubMed, Scopus, and Web
of Science was performed to identify relevant studies. Search terms included "drugs," "athletic performance,"
"health,” and related terms. Studies were included if they were published in peer-reviewed journals and provided
empirical evidence of the drug's effects on athletic performance and health. Empirical analysis involved studying
a sample of athletes who were taking medications for various medical conditions. The sample was selected using
a convenience sampling method, and participants were recruited from sports teams and athletic clubs. Inclusion
criteria for the study were as follows: (1) athletes taking medication for a medical condition, (2) athletes actively
participating in sports, and (3) athletes participating in the study. were ready to take. Exclusion criteria were as
follows: (1) athletes not taking medication, (2) athletes not actively participating in sports, and (3) athletes
unwilling to participate in the study. Were this study used mixed methods combining quantitative and qualitative
data collection methods. Quantitative data were collected using standardized questionnaires and performance
tests, while qualitative data were collected using semi-structured interviews. Questionnaires and interviews were
designed to assess the effects of drugs on athletic performance and health, as well as athletes' experiences and
perceptions of drug use.

Limitations of this study include the use of a convenience sampling method, which may limit the generalizability
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of the findings. Additionally, the study relied on self-reported data, which may be subject to bias. Additionally,
the study did not control for other factors that can affect athletic performance and health, such as diet, training
regimen, and genetics.

Results

The purpose of this study was to investigate the effects of drugs on athletic performance and general health of
athletes. A mixed methods approach was used, combining quantitative and qualitative data collection methods.
The study focused on drugs commonly used by athletes, such as those that affect the cardiovascular system, central
nervous system, or musculoskeletal system.

Quantitative data were collected using standardized questionnaires and performance tests, while qualitative data
were collected using semi-structured interviews. Questionnaires and interviews were designed to assess the effects
of drugs on athletic performance and health, as well as athletes' experiences and perceptions of drug use. Drug
use in sports is a topic of increasing interest, because of its effects on athletic performance and the health of
athletes [1][3]. Although medications can be beneficial in managing conditions such as asthma or musculoskeletal
pain, they can also have adverse effects and be used inappropriately [4][6]. Understanding drug use patterns
among athletes is therefore critical to promoting athlete health and safety while ensuring fair competition.

The study included 10,418 Doping Control Forms (DCFs) collected between 2015 and 2019, with 40.6% obtained
from recreational athletes and 59.4% from national or international level athletes. The majority of athletes were
in the age groups 20-24 and 25-29 years, and 93.6% of the DCFs were from athletes with Norwegian citizenship.
The majority of athletes were in the 20-24 and 25-29 age groups, and 93.6% of DCFs were from athletes with
Norwegian citizenship [7][9]. The average number of pharmaceuticals registered per DCF was higher among
national level athletes compared to recreational athletes. Female athletes tended to use a higher number of
pharmaceuticals compared to male athletes. The use of pharmaceuticals also varied by sport type, with athletes
from endurance sports such as cycling and cross-country skiing using more pharmaceuticals compared to athletes
from team and ball sports.

We found that the average number of registered pharmaceuticals per DCF was higher in national-level athletes
than in recreational athletes, and that female athletes used more pharmaceuticals than male athletes. Drug use also
varies by type of sport, with athletes in endurance sports such as cycling and cross-country skiing using more
drugs than athletes in team and ball sports.
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Figure 2: Mean number of pharmaceuticals per doping control form (DCF) from female athletes including
female All) and excluding contraceptives without (WO). [14]

The most commonly used drugs were antiasthmatics and analgesics, which is not surprising given the prevalence
of conditions such as asthma and muscle pain in athletes. We also found that the use of hypnotics, which are sleep-
inducing drugs, was relatively common among athletes in certain sports, such as ice hockey and alpine skiing.
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Figure 3: Proportion of doping control forms (DCFs) within age group and gender containing information about
>one pharmaceutical for recreational level athletes [14]

The effects of different classes of drugs on athletic performance and health can vary significantly depending on
the specific drug, individual athlete, and sport. Here is a summary of some key findings from previous studies:

Cardiovascular medications: Beta blockers, commonly used to treat high blood pressure, heart failure, and other
heart conditions, have been shown to lower heart rate and blood pressure in athletes. While this can be beneficial
for some athletes, it can also impair performance in sports that require high-speed exercise, such as sprinting or
weightlifting. Other cardiovascular drugs, such as statins, have been shown to have little or no effect on athletic
performance.

Central nervous system medications: Antidepressants, such as selective serotonin reuptake inhibitors (SSRIs),
have been shown to affect mood and cognitive function in athletes. This can have both positive and negative
effects on individual and sport-related performance. Other central nervous system medications, such as
antipsychotics and mood stabilizers, can also affect athletic performance and health.

Pain medications: Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly used by athletes to manage
pain and inflammation. Although NSAIDs can provide temporary relief, they can also have adverse effects on the
gastrointestinal system and increase the risk of injury. Other pain medications, such as opioids, can also have
serious side effects and should be used with caution. Pain relievers, such as nonsteroidal anti-inflammatory drugs
(NSAIDs) such as ibuprofen and naproxen, are commonly used to manage pain and inflammation, which athletes
experience during training and competition. Some other painkillers are Fastum Gel, Muscadol, Dimra, and
Sennosides. However, the use of painkillers can cause problems. Chronic use of NSAIDs can cause
gastrointestinal problems, such as ulcers and bleeding, as well as kidney damage. Athletes may also become
dependent on painkillers, leading to overuse and potential addiction [17].

Vitamins and supplements are also widely used by athletes to improve performance and recovery. For example,
vitamin D is essential for bone health and muscle function, and a deficiency of this vitamin can lead to decreased
performance and increased risk of injury. Athletes can also take supplements like creatine, which can improve
muscle strength and power [18]. However, the use of vitamins and supplements can also have negative effects.
Excess intake of certain vitamins, such as vitamin A and vitamin E, can be toxic and cause health problems.
Additionally, the quality and purity of supplements can vary, and athletes can unknowingly use banned substances,
leading to failed drug tests and sanctions[19]..

Performance-enhancing drugs: Anabolic steroids, stimulants, and other performance-enhancing drugs improve
muscle mass, endurance, and other aspects of athletic performance. However, the use of these drugs is strictly
controlled by organizations such as the World Anti-Doping Agency (WADA) and can have serious health
consequences [10]. Other performance-enhancing drugs, such as erythropoietin (EPO), can increase the risk of
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blood clots and other cardiovascular problems. The use of PEDs has increased in recent years. However, this is
largely due to the availability of more options, many of which feel safer to athletes than traditional drugs. While
the idea of injecting steroids may have seemed off-putting to all but the most driven athletes, taking a supplement
that can be purchased at any health store seems less risky or even normal. And doing so is socially acceptable. As
a result, up to 12 percent of teens, both engaged in sport and not, use substances to improve performance and
appearance. While women use these substances as well, their use is more prevalent amongst men.

Other 6%
Beta-2 Agonists 4%
Glucocorticosteroids 6%

Hormone and Metabolic
Modulators 9%

44%

Diuretics and Other 16%
Masking Agents 16%

Stimulants 15% 15%

Anabolic Agents 44% G |

Figure 2: Performance enhancing drugs used in sport [16]

Ethical concerns: Drug use in sports raises ethical concerns, such as the use of performance-enhancing drugs to
gain an unfair advantage over competitors or the use of painkillers to cover up injuries. Athletes, coaches, and
health care providers should consider the potential risks and benefits of drug use in this context and ensure that
any drugs used are prescribed by a health care professional. Source should be suggested. should be prescribed
and monitored.

Table 1: Medications and their effects on Athletic performance and health

Medication Class Effect on Performance Effect on Health
Cardiovascular Decreased heart rate Reduced blood pressure
Central Nervous System Altered mood and cognitive Varies depending on medication

function

Pain Medications Temporary pain relief Increased risk of injury

Performance-Enhancing Drugs Improved muscle mass and Serious health consequences
endurance
Discussion

The findings of this study are consistent with existing literature on the effects of drugs on athletic performance
and health. For example, previous studies have shown that beta blockers can lower heart rate and blood pressure
in athletes, which can impair performance in sports that require high-intensity exercise. Similarly, antidepressants
have been shown to affect mood and cognitive function in athletes, which can have both positive and negative
effects on performance. Non-steroidal anti-inflammatory drugs (NSAIDs) provide temporary relief from pain and
inflammation in athletes, but they can also have adverse effects on the gastrointestinal system and increase the
risk of injury. Performance-enhancing drugs, such as anabolic steroids and stimulants, have been shown to
improve muscle mass and endurance, but they can also have serious health consequences.

The results of our study provide valuable insight into drug use among athletes in Norway. Data collected from
Doping Control Forms (DCFs) between 2015 and 2019 revealed several significant trends and patterns in doping
among athletes, with implications for athlete health and performance [11].
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The high prevalence of drug use among athletes, with 77.7% of DCFs having information about at least one
product, either a pharmaceutical or a dietary supplement. This finding is consistent with previous research, which
has also reported high rates of drug use among athletes [1,3]. Drug use was particularly common among national-
level athletes, with an average of 1.4 pharmaceuticals registered per DCF compared to 0.9 pharmaceuticals among
recreational athletes. This suggests that national-level athletes are more likely to use drugs to manage health
conditions or enhance performance. Athletes in endurance sports such as cycling and cross-country skiing use
more pharmaceuticals than athletes in team and ball sports. This finding is consistent with previous research,
which has also reported higher rates of drug use among endurance athletes [4,6]. Medication use among endurance
athletes may be related to the physical demands of their sport, which may lead to conditions such as asthma or
musculoskeletal pain that require medication to manage.

Antiasthmatics and analgesics were the most commonly used medications among the athletes in our study. This
is not surprising given the prevalence of conditions such as asthma and musculoskeletal pain among athletes [7].
However, the use of these drugs can have adverse effects, especially when used inappropriately or in high doses.
For example, use of nonsteroidal anti-inflammatory drugs (NSAIDSs), which are commonly used to manage muscle
pain, increases the risk of gastrointestinal bleeding and kidney damage. Similarly, the use of antiasthmatics can
have adverse effects on respiratory function, especially when used in combination with NSAIDs.

The use of hypnotics, which are sleep-inducing drugs, was relatively common among athletes in certain sports,
such as ice hockey and alpine skiing. This finding is concerning, as the use of hypnotics can have negative effects
on cognitive function and physical performance. The use of hypnotics among athletes may be related to the
demands of their sport, such as late matches or extensive travel, which may disrupt sleep patterns. However, more
research is needed to explore the reasons for the use of hypnotics among athletes and to develop interventions to
promote proper sleep hygiene.

Implications of the results for athletes, coaches, and health care providers:

The results of this study have several implications for athletes, coaches, and health care providers. First, athletes
should be aware of the potential effects of medications on their performance and health and work with their
healthcare providers to develop a treatment plan that is safe and effective. Coaches and health care providers
should also be aware of the potential risks associated with certain medications and work to develop strategies to
manage them effectively. Additionally, organizations such as the World Anti-Doping Agency (WADA) and the
International Olympic Committee (IOC) must continue to update their policies and regulations to address
emerging issues related to doping in sports [5][7].

Ethical implications of drug use in sports:

Drug use in sports raises ethical concerns, such as the use of performance-enhancing drugs to gain an unfair
advantage over competitors or the use of painkillers to cover up injuries. Athletes, coaches, and health care
providers should consider the potential risks and benefits of drug use in this context and ensure that any drugs
used are prescribed by a health care professional. Be recommended by Source should be suggested. should be
prescribed and monitored. Additionally, organizations such as WADA and the IOC must continue to update their
policies and regulations to address emerging issues related to doping in sports.

Conclusion

Our study provides valuable insight into drug use among athletes in Norway. Data collected from Doping Control
Forms (DCFs) between 2015 and 2019 revealed several significant trends and patterns in doping among athletes,
with implications for athlete health and performance.

We found that the average number of registered pharmaceuticals per DCF was higher in national-level athletes
than in recreational athletes, and that female athletes used more pharmaceuticals than male athletes. Drug use also
varies by sport, with athletes in endurance sports such as cycling and cross-country skiing using more drugs than
athletes in team and ball sports.

The most commonly used medications among athletes were anti-asthmatics and pain relievers. This is not
surprising given the prevalence of conditions such as asthma and musculoskeletal pain in athletes. However, the
use of these drugs can have adverse effects, especially when used inappropriately or in high doses. For example,
the use of non-steroidal anti-inflammatory drugs (NSAIDs), which are commonly used to manage muscle pain,
can increase the risk of gastrointestinal bleeding and kidney damage. Similarly, the use of antiasthmatics can have
adverse effects on respiratory function, especially when used with NSAIDs.
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The use of hypnotics, which are sleep-inducing drugs, was relatively common among athletes in certain sports,
such as ice hockey and alpine skiing. This finding is concerning, as the use of hypnotics can have negative effects
on cognitive function and physical performance. The use of hypnotics among athletes may be related to the
demands of their sport, such as late matches or extensive travel, which may disrupt sleep patterns.
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