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Abstract: 

 

Introduction and Purpose 

Nonsteroidal anti-inflammatory drugs (NSAIDs) are regularly used in sports medicine to 

manage pain and inflammation caused by acute and chronic injuries. Their mechanism involves 

inhibition of cyclooxygenase (COX) enzymes, reducing the body’s natural inflammatory 

response. This review aims to analyze the effects of NSAID use in sports contexts, focusing on 

short- and long-term benefits and risks, specifically concerning tissue healing, athletic 

performance, and general health outcomes. 

Materials and Methods 

We reviewed studies from PubMed, Google Scholar and ResearchGate, focusing on key search 

terms including NSAIDs in sports injuries, NSAID mechanism, short-term and long-term 

effects of NSAIDs, athletic performance and NSAID, pain management in sports, NSAID side-

effects and NSAID alternatives 

Conclusions 

Short-term NSAID use can provide effective pain relief and support functional recovery, 

benefiting professional and recreational athletes in their sports. However, prolonged use may 

decrease natural tissue healing abilities, increase susceptibility to various side effects, and 

potentially affect long-term performance. Alternative pain management strategies are 

recommended to complement NSAID use, providing athletes with safer, long-term options for 

recovery. This review highlights the need for a balanced approach to NSAID usage, 

recommending cautious decision making among sportspeople, coaches, and healthcare 

workers.  

 

 

 

Keywords: NSAIDs in sports injuries, NSAID mechanism, short-term and long-term effects 

of NSAIDs, athletic performance and NSAIDs, pain management in sports, NSAID side effects 

and NSAID alternatives 

 

 

 

 

 

Introduction: 

The common use of nonsteroidal anti-inflammatory drugs (NSAIDs) in sports varies from elite 

athletes to amateur enthusiasts and serves as a first action to manage pain and inflammation. 
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Studies demonstrate that NSAIDs are frequently used because of their rapid pain relief, which 

allows athletes to continue high-performance levels or return to activity quickly after injuries 

[1]. Approximately 65% of surveyed athletes  report regular use of NSAIDs to manage chronic 

pain or recurring injuries resulting from intensive physical activity, especially during diverse 

disciplines sport events [1]. NSAIDs work by inhibiting cyclooxygenase (COX) enzymes—

COX-1 and COX-2—that play essential roles in the body’s inflammatory response by 

producing prostaglandins, compounds that promote pain, fever, and inflammation [2]. 

However, this mechanism, while effective, can also lead to various side effects, impacting both 

acute and long-term health outcomes. Former Olympic athletes reported high NSAID usage 

during their careers in a cohort study of over 3,000 retired Olympians [3]. NSAID use is not 

limited to Olympic professionals. According to Ray Tricker, 50% of all college athletes 

surveyed felt they overused these anti-inflammatory drugs [4]. This trend is particularly 

concerning as it may potentially lead to long-term health complications such as gastrointestinal 

[5] or renal damage [6]. Prolonged NSAID use has been linked to potential disruptions in the 

natural inflammatory response essential for healing [7], which has significant implications for 

athletes’ recovery and performance sustainability. Considering this, despite their popularity, 

NSAIDs raise critical questions about balancing short-term benefits with long-term risks, 

particularly in the context of tissue healing, organ health, and overall athletic performance. This 

review will explore the physiological mechanisms of NSAIDs, their short- and long-term 

impacts on athletic performance, and alternative pain management strategies. Through a 

comprehensive examination, this work targets to provide evidence-based recommendations to 

optimize pain management and support athletes' overall health. 

 

Mechanism of Action of NSAIDs: 

Nonsteroidal anti-inflammatory drugs (NSAIDs) function primarily by inhibiting the 

cyclooxygenase (COX) enzymes, specifically COX-1 and COX-2, both of which play well 

defined  roles in the body's physiological and inflammatory responses because they are 

responsible for arachidonic acid metabolism that results in the production of prostaglandins and 

thromboxane [8].  COX-1 is involved in maintaining normal cellular functions, such as 

protecting the gastric mucosa, supporting platelet aggregation, and regulating kidney function. 

COX-2, on the other hand, is typically upregulated in response to injury or inflammation and is 

primarily responsible for producing pro-inflammatory prostaglandins that mediate pain and 

swelling [8]. 

COX Enzyme Inhibition and Pain Relief 

NSAIDs reduce pain and inflammation by blocking the production of prostaglandins through 

the inhibition of COX enzymes. By reducing prostaglandin levels, NSAIDs diminish symptoms 

such as pain and swelling, making them particularly beneficial in sports contexts where rapid 

pain relief is needed for continued performance which results in frequent drug usage among 

athletes that look for analgesic while struggling with various injuries [9]. Studies have shown 

that the degree of COX inhibition correlates with the effectiveness of pain relief, although this 

can vary significantly depending on the specific NSAID and its selectivity for COX-1 versus 

COX-2 [10]. 

Selective vs. Non-Selective NSAIDs 
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There are two primary categories of NSAIDs: selective COX-2 inhibitors and non-selective 

NSAIDs, which inhibit both COX-1 and COX-2. Non-selective NSAIDs, such as aspirin, 

ibuprofen, ketoprofen and naproxen inhibit both enzymes, providing robust anti-inflammatory 

effects but with a higher risk of gastrointestinal side effects due to COX-1 inhibition [11]. 

Selective COX-2 inhibitors, like celecoxib, parecoxib or etoricoxib were developed to reduce 

these side effects by sparing COX-1 and targeting only COX-2, which is primarily responsible 

for the inflammatory response [8]. Although selective NSAIDs have less gastrointestinal 

complications, they have been associated with the same cardiovascular dangers, especially in 

individuals with pre-existing risks.[12]. 

Physiological Impact on Inflammation and Healing 

The inhibition of COX-2 by NSAIDs impacts the body’s natural healing processes. 

Prostaglandins play a crucial role in signalling pathways that promote tissue repair and 

regeneration; by suppressing these signals, NSAIDs may delay tissue repair, particularly in 

muscle, tendon, and bone injuries. This effect has been observed in animal models, where 

prolonged NSAID use impaired muscle recovery by disrupting satellite cell proliferation, 

essential for muscle regeneration [13] further found that NSAID use could impede bone healing 

by reducing osteogenesis, presenting a risk for athletes recovering from fractures. 

 

Short-Term Benefits of NSAIDs in Sports 

In the short term, NSAIDs offer significant benefits for athletes dealing with pain and 

inflammation resulting from injuries. 

Pain Relief and Improved Functionality- NSAIDs are highly effective in providing rapid pain 

relief, allowing athletes to manage discomfort and maintain performance during physical 

activities [14] . Studies confirm that NSAIDs can alleviate pain symptoms within hours, making 

them particularly valuable for managing acute sports injuries, where athletes benefit from quick 

pain management to minimize interruptions in training or competition calendars [15]. NSAIDs 

are especially beneficial in high-impact sports like football [16] where dynamic contact between 

players can cause musculoskeletal impact and schedules are demanding. 

Reduction of Inflammation and Soreness 

By inhibiting COX enzymes, NSAIDs decrease prostaglandin production, reducing 

inflammation and swelling in injured tissues. This effect enhances mobility and promotes a 

quicker initial recovery phase [17].  

Temporary Performance Enhancement 

For athletes with minor injuries, NSAIDs enable continued high-level performance by 

temporarily alleviating pain and supporting strength and endurance maintenance. However, it 

is critical to recognize that while NSAIDs offer temporary relief, they do not address the 

underlying injury; misuse could lead to aggravated conditions [18]. 

Short-Term Risks of NSAID Use in Sports 
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Despite the immediate benefits, short-term NSAID use also poses risks if not carefully 

monitored. 

Gastrointestinal Complications 

Non-selective NSAIDs, which inhibit both COX-1 and COX-2, may disturb gastric protective 

mechanisms, leading to discomfort, stomach mucosa layers damaging, and, in severe cases, 

gastrointestinal bleeding. Regular NSAID use or high doses heighten these risks, with research 

indicating that even short-term use can lead to measurable gastrointestinal issues among high-

performance athletes [5,19]. 

Potential Cardiovascular Effects 

While short-term NSAID use is generally safe, studies suggest a slight risk of cardiovascular 

events, particularly in individuals with pre-existing cardiovascular conditions. However, 

research has shown that side effects depend on NSAID doses and consumption duration [20]. 

Interference with Natural Healing Processes 

NSAIDs' suppression of prostaglandins can disrupt essential inflammation, delaying tissue 

repair. Studies indicate that premature inflammation reduction may impair muscle regeneration 

and slow the healing of tendons and ligaments[11]. 

 

Long-Term Consequences of NSAID Use in Athletic Populations 

Long-Term Benefits 

For athletes managing chronic conditions or persistent pain, NSAIDs offer long-term relief, 

allowing for consistent training and enhanced quality of life. Research indicates that when used 

judiciously, NSAIDs enable athletes suffering from chronic musculoskeletal issues to sustain 

higher levels of physical function [21]. Additionally, NSAIDs can be used as an alternative pain 

treatment to opioids which have highly addictive properties [22]. 

Long-Term Risks 

Organ-Specific Health Risks - Chronic NSAID use presents substantial risks to organ health, 

which will be explored in the following paragraph. It has been shown that glomerular filtration 

rate and renal blood flow are reduced during physical exercise [22]. By inhibiting COX 

enzymes, leading to a reduction in prostaglandin synthesis, NSAIDs might cause further 

decrease in glomerular filtration rate (GFR) and renal blood flow, heightening the risk of renal 

impairment. Prolonged NSAID use has been associated with chronic kidney damage, and their 

contribution to electrolyte imbalances, such as hyponatremia, is particularly concerning for 

endurance athletes, including marathon runners. This underscores the need for careful 

consideration of NSAID use in high-intensity or long-duration physical activities [24]. 

Prostaglandins play a protective role by stimulating mucus and bicarbonate production and 

maintaining adequate blood flow to the gastric mucosa. Because COX enzyme inhibition leads 

to reduced prostaglandins synthesis, chronic  use of NSAIDs diminishes these protective 

factors, leading to mucosal erosion and increased susceptibility to ulceration. Studies have 

demonstrated that up to 50% of athletes using NSAIDs regularly can experience nuisance 
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dyspeptic symptoms [25]. Athletes, especially endurance runners, are at greater risk due to the 

combined effects of physical stress and reduced splanchnic blood flow[26]. Serious major  

complications, including peptic ulcers disease or GI bleeding have also been documented in 

cases of prolonged use without medical supervision [27]. Hepatotoxicity is much less common 

but raises another potential concern, because NSAIDs are metabolized in the liver, athletes with 

pre-existing issues may face liver damage [28].  

Impact on Bone and Tissue Healing 

Prostaglandins are also essential for bone repair. Studies have demonstrated that  nonsteroidal 

anti-inflammatory drugs delay fracture healing by interfering with the recruitment and 

differentiation of osteoblasts, the cells responsible for new bone formation. The reduction in 

prostaglandin levels caused by NSAIDs impairs the inflammatory phase of bone healing, an 

essential precursor to the reparative and remodelling stages [29].  Additionally, long-term 

NSAID usage has been shown to increase the risk of nonunion or incomplete healing in high-

stress scenarios often faced by athletes, such as repetitive loading or overtraining [29,30]. 

Psychological Dependence and Overuse 

Athletes may develop psychological reliance on NSAIDs, viewing them as essential to their 

training regimen. This dependency can discourage athletes from exploring alternative pain 

management strategies that might be safer in the long term. Some studies suggest that athletes 

often take NSAIDs with a low awareness of the effects and side-effects , not just for pain relief 

but also as a preventive measure, leading to chronic overuse. [31] 

Cardiovascular Risks 

Long-term NSAID use, especially selective COX-2 inhibitors, has been associated with 

increased cardiovascular risks, such as hypertension, myocardial infarction, and stroke. This is 

particularly concerning for athletes with pre-existing cardiovascular conditions. Studies 

emphasize that while selective COX-2 inhibitors reduce gastrointestinal risks, they may elevate 

cardiovascular risks, a significant concern for athletes whose cardiovascular systems are already 

strained from intense physical activity [16, 32, 33]. 

 

Alternative Pain Management Strategies 

For athletes seeking safer options for managing pain and inflammation, various alternative 

methods provide relief without the long-term risks associated with NSAIDs. 

Physical Therapy and Manual Techniques 

Physical therapy is widely recommended as a non-pharmacological approach to pain 

management in sports. Techniques such as manual therapy and intermittent pneumatic 

compression provided some immediate subjective benefits in improving muscle fatigue, as well 

as pain and soreness [34]. Study shows that 10-minute massage performed 3 hours after an 

eccentric exercise not only diminishes  muscle soreness but also reduces plasma creatine kinase 

activity [35]. Additionally, dry needling has proven effective in supporting recovery or 

promoting muscle repair and function [36]. Another necessary component of physical therapy 

which is documented to allow return to function and full performance is strength and 



 

8 

conditioning program suited for specific injury requirements [37]. All the mentioned methods, 

whether applied individually or in combination, can provide aid in rehabilitation and recovery 

for athletes, reducing their reliance on NSAIDs use. 

Cryotherapy 

Cold therapy (cryotherapy) is commonly applied post-injury to reduce inflammation and pain. 

By constricting blood vessels, cryotherapy helps control swelling and numb the affected area, 

providing immediate relief. Studies indicate that cryotherapy can effectively manage muscle 

soreness and pain [38, 39].  

Topical instead of oral NSAID use 

Topical application enables effective drug delivery while minimizing the risks of 

gastrointestinal, renal, and cardiovascular side effects. Numerous innovative formulations, such 

as supersaturation, microemulsions, gels, have been developed to enhance the skin's absorption 

and ensure the drug reaches its target site efficiently. Research indicates that transdermal 

ibuprofen delivery not only outperforms placebo but also matches the effectiveness of oral 

ibuprofen, with significantly fewer and less severe adverse effects. Additionally, the reduced 

likelihood of complications and hospitalization makes topical ibuprofen a potentially more cost-

effective option [40].  

Dietary Supplements and Nutrients 

Diet plays a critical role in preventing injuries, enhancing recovery, and optimizing 

performance among athletes. A well-balanced diet rich in essential nutrients supports tissue 

repair, reduces inflammation, and accelerates recovery from training-induced muscle damage. 

Adequate protein intake aids in muscle regeneration. Omega-3 fatty acids and foods like tart 

cherry juice and turmeric can lower injury risk by reducing inflammation. Moreover, tailored 

supplementation, such as creatine or branched-chain amino acids, further enhances 

performance and recovery. Overall, a strategic nutritional approach ensures athletes maintain 

peak physical condition, reduce downtime from injuries, and achieve their performance goals 

[41]. 

Mind-Body Techniques 

Pain perception is significantly influenced by psychological factors, making mind-body 

techniques a supplement  of holistic pain management. Practices like mindfulness and 

meditation after brief training have demonstrated subjective pain reduction [42]. Those methods 

could serve as a valuable tool for empowering patients to manage and regulate their individual 

pain experiences instead of using NSAID drugs. 

Quality Sleep Routine 

Sleep is a crucial factor in post-exercise recovery, influencing performance and promoting 

injury recovery. Studies highlight the benefits of adequate sleep, naps, and sleep-hygiene 

practices. However, many athletes fail to meet recommended sleep durations, impacting 

recovery and increasing injury odds. Poor sleep habits have been linked to low energy 

availability and nutritional deficiencies. Pre-sleep nutrition strategies, including casein protein, 

high-glycaemic index meals, and melatonin-rich foods, enhance sleep quality and muscle 

protein synthesis  [43]. 
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Discussion and Conclusion 

The use of NSAIDs in sports medicine presents a challenging balance between the immediate 

advantages of pain relief and inflammation reduction and the potential risks associated with 

prolonged use. In the short term, NSAIDs provide athletes with effective pain management and 

enhanced functionality, often essential for those who require prompt relief to continue training 

or competing. However, risks associated with short-term NSAID use, including gastrointestinal 

side effects, underscore the importance of cautious application and regular monitoring.Long-

term NSAID usage introduces additional health risks, particularly concerning organ health, 

tissue repair, and potential dependency. Prolonged NSAID use has been shown to impair bone 

and muscle healing processes, elevate risks of renal and hepatic complications, and increase the 

likelihood of cardiovascular issues in predisposed individuals. Given these findings, a 

conservative approach to NSAID use is recommended, particularly for athletes involved in 

endurance and contact sports, who may face higher cumulative health impacts over time.  

Recommendations 

Judicious NSAID Use- NSAID application should be limited to short-term usage, under close 

medical supervision, to mitigate adverse effects. 

Monitoring and Alternative Approaches- Regular health assessments and consideration of 

alternative pain management strategies, such as physical therapy, cryotherapy, dietary 

supplementation, and mind-body techniques, are advised. These approaches can reduce NSAID 

reliance and support sustainable health and recovery. 

Further Research- Continued investigation into the effects of NSAID use across different sports 

disciplines is essential. Further studies should also explore safer pharmacological alternatives 

specifically tailored to meet the unique physical demands of athletes. 
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