
Dandao Xuebao/Journal of Ballistics 
ISSN: 1004-499X 
Vol. 37 No. 1 (2025) 
__________________________________________________________________________________ 
 

244 https://ballisticsjournal.com 

The Rise of Sports Forensics: Investigating Doping, Corruption, and 

Identity in Modern Athletics 

 

1Dr. Debesh Nilendu, 2Mr. Rajul Chadha, 3Ms. Shaivee Gupta, 4Mr. Karan J. Mehta, 
5Ms. Akshara Yesodharan, 6Ms. Shivangi Parmar 

1Assistant Professor, Department of Forensic Science (PIAS), Parul University (NAAC A++), Vadodara, 

Gujarat 
2Assistant Professor, Department of Forensic Science (PIAS), Parul University (NAAC A++), Vadodara, 

Gujarat 
3Assistant Professor, Department of Forensic Science (PIAS), Parul University (NAAC A++), Vadodara, 

Gujarat 
4Assistant Professor, Department of Forensic Science (PIAS), Parul University (NAAC A++), Vadodara, 

Gujarat 
5Assistant Professor, Department of Forensic Science (PIAS), Parul University (NAAC A++), Vadodara, 

Gujarat 
6Assistant Professor, Department of Forensic Science (PIAS), Parul University (NAAC A++), Vadodara, 

Gujarat 

 

Abstract: The development of sports forensics as a scientific discipline is a great advancement in preserving 

integrity, equity, and accountability in competitive sports. This narrative review explores the integration of 

forensic science into the sports domain, addressing key areas such as doping detection, match-fixing 

investigations, injury analysis, therapeutic use exemptions, athlete identification, and the forensic validation of 

age and sex. The contribution of technology advancements, digital forensics, and cybersecurity towards the 

protection of sports data and systems is equally critically considered. Furthermore, the ethical considerations of 

forensic practice in the context of the LGBTQ+ population and the incorporation of anti-corruption training into 

sports organizations are similarly discussed. Through the examination of actual incidents and new forensic 

approaches, this review highlights the essential contribution of scientific research to deter fraud, manipulation, 

and discrimination in sport. The research concludes that a proper, evidence-based forensic system is vital to 

advance fairness, safeguard athlete rights, and preserve the spirit of competition in the changing context of 

modern sports. 
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Introduction 

The present-day sports world is highly dynamic in that many participants are highly skilful and competitive 

which makes it hard to uphold sportsmanship integrity (Bodin and Sempé, 2011; United Nations Office on 

Drugs and Crime, 2021). As the competition heats up, so does the rate of fencing the boundaries which includes 

rule violations, doping syndicates, match-fixing, illegal gear, or wears among others (Carey, 2018; Deutscher, 

Dimant and Humphreys, 2017; Lu et al., 2023; Athletics Federation of India, 2020; ESPN Cricinfo, n.d.). These 

coupled with injury timeouts from the sport call for a more holistic management of these aspects (Allen et al., 

2019; Gerrard and Pipe, 2017). Hence emerged this new branch of sports forensics a new field that uses 

forensics in a more complex way than most criminal activities scrutiny (Abertay University, 2021; Abertay 

University, 2024; Bakhaya and Niţă, 2023). This is a holistic way of looking at things and brings in forensic 

techniques, sports, and other relevant disciplines to provide a more detailed insight into the problems corroding 

the sports industry (Mulligan, 2024; Jones, 2024). This review intends to analyze the available literature on 

sports forensics and its prominence in the history of fair play and active competitions. 
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2021 Sport Corruption Barometer 

(https://www.abertay.ac.uk/media/nianzlzl/sports-corruption-barometer-2021.pdf) 

 

In sports management, optimistic approaches are frequently linear and ineffective in addressing the complex 

sports concerns of today (Jones, 2024; Mulligan, 2024). By combining forensic science with sports to address 

issues like doping, age fraud, misbehaviour, and match-fixing, sports forensics has become a respectable field 

(Carey, 2018; Jayakrishnan, Reddy and Vinod Kumar, 2021; Allen et al., 2019; Tak, Sam and Jackson, 2016). 

To best address these concerns, Abertay University in Scotland, for example, established a sports forensics 

research program (Abertay University, 2024). Athletes, trainers, sports officials, fans, and forensic specialists 

are finding this field more and more important. Diego Maradona's contentious "Hand of God" goal in the 1986 

FIFA World Cup, the Tyson-Holyfield biting incident in 1997, the India-South Africa match-fixing scandal in 

2000, and Zinedine Zidane's notorious headbutt in 2006 are some historical incidents that highlight the need for 

sports forensics (Bakhaya and Niţă, 2023; Deutscher, Dimant and Humphreys, 2017; ESPN Cricinfo, n.d.; 

LawInSport, 2024). Maintaining fair play and sports integrity is still a global concern. According to the 2021 

Sports Corruption Barometer, there has been a 40% increase in sports corruption cases, with 65% of these 

occurrences occurring in Eurasia (Abertay University, 2021). This emphasises how vital it is to incorporate 

forensic science into sports administration (United Nations Office on Drugs and Crime, 2021; Sports Integrity 

Australia, 2021). 

 

Rationale and Scope 

To begin with, let’s appreciate the utility of sports forensics in the quest to achieve transparency and equity in 

sports. Given the complex nature of occurrences in present-day sports, it suffices to say that employing 

principles of forensic science is mandatory. The present review seeks to appraise the evolution of sports 

forensics and discuss its importance in maintaining integrity, transparency, and fairness in competitions. In this 

way, we would like to bring its significance into light as a vital component for both the sporting and the forensic 

worlds. 

https://www.abertay.ac.uk/media/nianzlzl/sports-corruption-barometer-2021.pdf
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This review is underpinned by a narrative analysis of recent Scopus, PubMed, and official reports literature 

between 2010–2024. Peer-reviewed articles and expert sources relevant to themes of sports forensic 

investigations were chosen. 

 

Doping Vigilance and Therapeutic Exemptions 

It seems that the phenomenon of using performance-enhancing substances in sports is not as recent as one would 

expect. Nutrition was emphasized in athletes as early as 688 BC in the Greek Olympic Games. There are records 

concerning the use of special herbs to improve speed and endurance. In China, athletes’ performance was 

boosted by Ma Huang, a drug obtained from the Ephedra plant about 5000 years ago. It was only in the latter 

decades of the hundred that the word doping was first used to refer to substances used to enhance the 

performance of racehorses that contained opiates. The 1968 Summer Olympic Games which took place in 

Mexico was a watershed moment in sport medicine. During the competition, a Danish professional cyclist, 

Knud Enemark Jensen, died after taking dangerous performance-enhancing drugs (Conti, 2010; Carey, 2018). 

In modern-day times, no one country can win the fight against doping in sports. This is because anti-doping 

agencies are also developing and improving methods for detecting PEDS (Allen et al., 2019; Gerrard and Pipe, 

2017). Educational tools, as well as testing and administrative measures, have been integrated into modern cap 

anti-doping systems so that athletes do not use prohibited drugs (Sports Integrity Australia, 2021; UNESCO, 

2024). However, the quest for superiority in performance may tempt them to try more elaborate and recent 

initiatives that enable them to hide their use of banned substances (Lu et al., 2023; Carey, 2018).  

Technological evolution has led to the provision of state-of-the-art facilities aimed at improving the detection of 

the contrived substances in an athlete’s specimen. Sharper testing mechanisms have improved the short-term 

shielding measures against doping abuse. Indeed, real-life scenarios like Shane Warne and Mohammad Asif 

serve as a practical example of why one should always strive to advance testing processes and develop 

customization. These serve as strong cases for why the practices of doping are not stagnant but rather active and 

therefore need continuous active investigation (Bakhaya and Niţă, 2023; Athletics Federation of India, 2020). 

The latest news related to the wrestling promotion stirred more than just the usual gossip regarding these 

organizations and fandom in general: it highlighted the important problem of the abuse of therapeutic use 

exemptions (TUEs) in doping policies. TUEs allow sports players to take performance-enhancing drugs for 

medical purposes but a proper implementation of such practices is essential for the healthy conduct of sports. 

Incidents in sports wrestling have brought worries about the proper TUE approval and monitoring hence the 

need for more enhanced measures (Allen et al., 2019). TUEs decrease fairness in competition but they also 

damage the credibility of the anti-doping effort (Allen et al., 2019; Anderson, 2017). 

There is no doubt that sports forensics has developed in such a way to respond to the danger of doping, but this 

must be done in an integrated multi-disciplinary way. Misusing TUEs involves analyzing medical records as 

well as the history of the athlete and the particulars of their sport. This review looks at the cases of the abuse of 

TUEs over the recent past and explains how this connects with the importance of forensic science in sustaining 

the principles of anti-doping and competition within sports (Bakhaya and Niţă, 2023). 

 

Sports Integrity Forensics: Match-Fixing, Betting Analysis, and Financial Investigation 

The spectre of match-fixing is a serious threat to any competitive sport and the very basis of fair competition. 

With this growing threat, sports forensics, which is an interdisciplinary approach that focuses on the science of 

sport, has come to be of utmost importance in the work of detecting and combating sports fraud. The analysis of 

betting patterns is one forensic technique employed in the investigation of match-fixing as these patterns often 

display minute, situations of corruption (Deutscher, Dimant and Humphreys, 2017). 
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One of the most important anti-corruption tools for spotting collusion and manipulation in sports betting is 

betting pattern analysis. Its efficacy has been demonstrated by previous instances, such as the cricket scandal of 

2002–2004. Corrupt bookies and players manipulated games during this time to produce betting odds unrelated 

to gameplay. An extraordinary volume of transactions and inexplicable changes in betting ratios were among the 

anomalous patterns found by forensic examination of booking trends. When these anomalies were examined 

forensically, the mechanics behind the match-fixing plan were exposed. This case also showed how betting 

patterns could serve as warning signs for corruption, allowing law enforcement to spot and deal with 

wrongdoing. These forensic techniques highlight the importance of being vigilant in order to preserve sports 

integrity and offer insights into the culture of betting manipulation (LawInSport, 2024). 

In order to identify connections between criminals and the betting market, this multidisciplinary technique 

combines statistics, data science, and forensics. Sports forensics goes beyond the bounds of evidence by spotting 

odd betting trends that are missed by conventional statistical techniques. These steps are essential for preventing 

manipulation in sports competitions in a variety of sports (Carey, 2018; Conti, 2010; Council of Europe, 2020). 

Forensic analysis of transactions is a crucial technique in revealing players and activities in sports corruption, 

which frequently involves complex financial networks. One such instance is the Indian Premier League (IPL) 

spot-fixing incident, in which links between players, bookmakers, and illicit betting businesses were discovered 

through forensic examination of financial data. The intricate web of corruption was revealed by investigators 

who followed money trails and discovered the geographic distribution of monies using cash flow studies, wire 

transfers, and investment records (ESPN Cricinfo, n.d.; LawInSport, 2024; Deutscher, Dimant and Humphreys, 

2017). 

These incidents highlight how important financial forensics is to exposing the covert systems that underlie 

wrongdoing. The necessity for specialised forensic skills in this area is highlighted by the growing number of 

investigations into sports corruption, which highlights the need of examining financial transactions to 

comprehend the mechanisms of match-fixing and illicit betting (Cairns, 2011; Carey, 2018; Conti, 2010; 

Council of Europe, 2020). 

There are still many obstacles to overcome in the fight against corruption in sports. The investigative 

frameworks in place today are frequently reactive, depending on third-party reports and antiquated techniques 

that are not well-suited to dealing with global corruption made possible by contemporary technology. These 

methods are unable to keep up with the digital and worldwide scope of current sports scandals (UNODC, 2021; 

NCC Group and Phoenix Sport & Media Group, 2022; INTERPOL, n.d.). 

Sports forensics, on the other hand, offers an innovative and proactive approach. It addresses the limitations of 

conventional investigations by employing advanced techniques such as betting pattern analysis, forensic 

examination of bank transfers, and other scientific methods. By identifying and addressing signs of corruption 

early, this strategy helps prevent malpractice from becoming entrenched, thereby ensuring fair competition and 

preserving the integrity of sports (Carey, 2018; Deutscher, Dimant and Humphreys, 2017; UNODC and ICSS, 

2016; Jones, 2024). 

 

Injury Analysis and Forensic Medical Review in Sports 

The context of sports is characterized by a high likelihood of injuries, especially in contact sports. Nevertheless, 

one may question the circumstances and even the existence of such injuries, making sports forensics come in 

handy in such situations. Forensic injury analysis refers to the in-depth study of injuries sustained, their patterns, 

mechanisms, and causes to rule out or establish any foul play or negligence (Gasparyan et al., 2011; Gerrard and 

Pipe, 2017). Actual examples of suspected injuries speak to the significance of forensic science when it comes 

to understanding how the injury occurred. To illustrate, there are cases where athletes have suffered injuries in 

ways that are not consistent with the sporting activity, or where the patterns indicate injury was inflicted on the 
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athlete. When there is such a complication, sports forensics becomes important, leading the specialists into the 

intricacies of biomechanics, injury mechanics, and forensic pathology (INTERPOL, n.d.). 

Sports injury forensic analysis incorporates biological mechanics, in terms of the evaluation of the forces, 

direction, and magnitude of any blow or impact and subsequently the damage caused to the tissues. Such timely 

help by sports forensics is invaluable in making a clear distinction between injuries caused during play and 

injuries induced on an athlete due to external forces during a given event. This strategy includes engineering and 

medical science to explain injury patterns and dynamics in various layers, which is also important to the 

investigators (International Security Journal, n.d.; Jayakrishnan, Reddy and Vinod Kumar, 2021). 

In cases where there are injuries of concern, forensic investigation involves not only assessment of the 

biomechanics where applicable but also perusal of medical records and forensic pathology. This helps in 

building up the context of the injury about prior health, healthcare practiced and any possible cause of the injury 

(Jayakrishnan, Reddy and Vinod Kumar, 2021). For instance, when injuries are sustained by sports persons in a 

manner that raises eyebrows, access to their medical records plays a very important role. In this case, doctors 

can tell how before and after the given injury, the entrenched injuries changed, how the symptoms correlated 

between them, and where treatment or diagnosis was lacking (Jayakrishnan, Reddy and Vinod Kumar, 2021). 

While forensic pathology has a role to play in this investigation, it is the post-mortem analysis of death resulting 

from injuries in sports that plays a key role. After injuries are sustained, the death of the affected person is 

rationalized by an analysis of tissues, organs, and injury distributions to explain how and why the person died 

and how injuries could have been incurred without being inflicted on oneself or by someone else (Jones, 2024; 

LawInSport, 2024). 

To conclude, sports forensics can be viewed as a protective measure for athletes in the sense that it ensures 

injuries are diagnosed with precision and treated and investigated where necessary appropriately. To understand 

what is sports forensics, one must first know that it is a combination of biomechanical analysis, research of 

medical records, and forensic pathology. About preventing the abuse of athletes and keeping convenience in 

sports, is sports forensics. As the research on injury investigations proceeds through interventional stages, the 

combination of crisp scientific explanation and forensic naturalism creates a better context for comprehending 

sports injuries and advocates for the protection of athletes (Lu et al., 2023). 

 

Technology and Cyber Forensics in Sports 

The world of sports today is a highly competitive one and, in this regard, the need to authenticate anything that 

could be used as a tool to foster the game such as equipment cannot be ignored lest fairness in the game is lost. 

Sometimes depending on the sport, there are cases of malpractice whereby equipment used by players may be 

either modified in some ways or even outright changed and this affects the performance as well as discredits the 

sport. This has made sports forensics an important branch since there are the inventions of new techniques that 

help in examining aspects that could lead to an infringement of the rules and give some players an unfair faction 

(Lu et al., 2023). 

The real-life incidences of altering sports paraphernalia highlight the need for forensic examination to impeach 

any malpractice. An advantage that athletes seek to obtain sometimes encourages them to modify their sports 

equipment or change them. Such changes may include changing some aspects of the type of material or the size 

of equipment to gain benefits strategically (Malina, 2011). 

The forensic investigation of sporting apparatus is a complex field that involves extensive investigation into 

material properties, architecture and engineering, and operational capabilities. Such specificities, which can be 

applied to the analysis of, for example, anomalous material structures, pattern feature-extraction equipment, or 

surgical instruments, allow taking into consideration features that are impossible to discern by a common 

inspection of the object. From re-engineered golf clubs to modded bikes and even substandard sporting 



Dandao Xuebao/Journal of Ballistics 
ISSN: 1004-499X 
Vol. 37 No. 1 (2025) 
__________________________________________________________________________________ 
 

249 https://ballisticsjournal.com 

uniforms, sports forensics makes sure that the equipment complies with specific requirements thus providing a 

level playground for athletes (LawInSport, 2024). 

With the rise of high-tech advances, more advanced equipment, as well as wearables, can be found in sports. In 

as much as these technologies improve performance and training, there is a challenge regarding fairness and 

compliance with rules. This is important because, like all the other disciplines that require the use of technology 

for enhancing performance, forensic sports technology evaluates the technology in use so that it is not misused 

(Mulligan, 2024; Phillips and Seidel, 2024). 

Advanced wearables are already used in real-life situations that substantiate the need and availability of forensic 

evaluation. Devices that can be worn on the body and that monitor physiological metrics, and biomechanics and 

transmit the information to sportsmen in real-time are all performance enhancers but can also be misused or 

manipulated (Abertay University, 2024; NCC Group and Phoenix Sport & Media Group, 2022). 

The forensic study of devices used in sports also consists of ensuring the safety and soundness of the devices, 

studying the logs, and making sure that the devices are in line with regulatory requirements. These assessments 

enable forensic experts to identify disruption of the fairness of competition through, for instance, the alteration 

of data, unauthorized changes to controlled devices, and so on. Most cases involve exploitative practices of 

engineering data to show fake performances in the records of athletes where the former raises the need for sports 

forensics to protect and maintain the integrity of performances enjoyed by athletes (Ospina-Betancurt, Vilain 

and Martinez-Patiño, 2021). 

Technological advancement related to digital transformation in sports has greatly increased the use of digital 

technologies and data analytics in performance and decision-making in sports. As a result, this has increased the 

valorisation of digital evidence in sports, which in many cases has been drawing forensic attention because of 

the potential errors or breaches of conduct which may risk the integrity or cause decision or event to occur 

otherwise than it ought. Such situations call for the application of forensic science in which evidence found on 

digital devices is evaluated to determine its quality and correctness to reassure the users of the integrity of the 

results produced from such devices (Pal and Mahajan, 2023). 

There have been examples in real life where the systems designed for this purpose failed and deep public outcry 

was provoked therefore bringing into question the trustworthiness of the digital evidence during the critical 

moments in a match of a competitive sport. Misleading or incomplete information, Computing Science bias, and 

faults can lead to unjust penalties and lucidly debatable decisions, changing the course of the competition and 

making the audience distrustful of the statistics (Phillips and Seidel, 2024). In any case, such failures whether 

stemming from bad algorithms, corrupt data, or just broken technology— are precisely the kinds of things that 

forensic analysis of digital evidence can help reconstruct, and identify where the gaps in the current systems are. 

Sports forensics is an emerging field, which applies data science, computer forensics, and statistics to 

authenticate the digital evidence using the algorithms, data, and reasoning processes behind the decisions made. 

This analysis is not just corrective but also aims at instituting measures that will guard against such errors in the 

future. In this light, the discipline of sports forensics is essential in promoting justice and objectivity in sporting 

activities thus filling the gaps in digital systems while protecting competition principles from corruption 

(Medium, 2024; Ryan, 2024). 

There is a lot more digital data in sports than ever before and it makes sense that cybersecurity has been made a 

critical concern. This is also because breaches can in turn lead to serious consequences regarding the security 

and integrity of sports organizations, teams, and even athletes. Unauthorised access to sensitive data and 

alteration of performance statistics as well as manipulation of games, calls for effective and timeless measures to 

help protect the assets (Mulligan, 2024; Simons and Usher, 2000). 

There are many examples of hacking such as data breaches or truncation related to fraud in sporting activities 

which indicate risks associated with sports organizations. As such risks become apparent, there is a need to 

adopt a tiered approach towards protecting such data ensuring the confidentiality, integrity, and availability of 



Dandao Xuebao/Journal of Ballistics 
ISSN: 1004-499X 
Vol. 37 No. 1 (2025) 
__________________________________________________________________________________ 
 

250 https://ballisticsjournal.com 

such data, if preservation of the sport concern is to be successful (Sports Integrity Australia, 2021). This will 

help detect and deter any instances of malefic activity, in sports organizations employing multi-layers of 

security features such as encrypted data storage, access controls, and network monitoring. 

The inclusion of forensic strategies in the cybersecurity provision also assists much in preventing or at least 

managing the losses from cyber risks while helping to find out how the risks originated. Digital forensics 

addresses incidents uniquely, helping to understand the factors that were exploited by attackers while helping 

strengthen the organization against such threats in the future (Tak, Sam and Jackson, 2016; Bhanuja and Fuad, 

2023). 

The fast-changing world of cybersecurity calls for an agile and proactive defense strategy. The application of 

sports forensics in cybersecurity is a key strategic layer designed to guard the digital structure. Especially 

looking at the lean towards adopting cybersecurity measures, it will assist the sports organizations in 

maintaining the credibility of the sports data (Mulligan, 2024; NCC Group and Phoenix Sport & Media Group, 

2022). Given that most if not all sports are already beginning to adopt digital systems, the blend of cybersecurity 

and forensic analysis will always remain a key element as all worries of risks and fairness in competition will be 

put to rest (Bhanuja and Fuad, 2023; Sports Integrity Australia, 2021). 

 

Forensic Identification and Gender Verification in Competitive Sports 

In competitive sports, especially in proving an athlete’s age, there is a serious need to guarantee the accuracy 

and consistency of athlete identification. It has been noted that in many sports, age misrepresentation (or 

cheating) by athletes is a growing problem that leads to misconduct and therefore involves tactical measures of, 

for example, biological age assessment (Tak, Sam and Jackson, 2018). 

The real-life observations concerning age cheating in the leagues of sporting events underline the importance of 

forensic approaches in athlete identification. Athletes who lie about their age present age wittingly cannot even 

be confined to a single deception and cause a chain of effects in the manipulation of teams, the games, and the 

overall competition in sports. Forensics assists in clearing away such deception by cleaning biological, medical 

records, and other evidence including age assessment biometric information about the owing age of the athlete 

who is part of the athletic endeavor (Timme, Steinacker and Schmeling, 2017; Tucker and Collins, 2010). 

The Cabrini case study alludes that age verification is generally synonymous with birth date analysis or 

checking the certificate of baptism. Rather, this involves understanding the age of the athlete biometrically by 

also trying to understand how his or her teeth, bones, and other body parts that undergo X-ray analysis are 

structured. Age estimation with the use of medical methods, DNA techniques, applied forensic anthropology, 

and forensic dentistry became possible in sports forensic science to zero percent possibility of age fabrication 

(United Nations Educational, Scientific and Cultural Organization, 2024). 

In order to confirm that athletes are who they say they are, forensic methods are essential for athlete 

identification, particularly for age verification. To prevent sporting identity theft, techniques such as biometric 

data analysis which includes fingerprints, retinal and iris scans, and likeness recognition provide unique 

identification. A safer and more reliable competitive environment is created when such forensic medical 

methods are incorporated into athlete identification regulations (United Nations Office on Drugs and Crime and 

International Centre for Sport Security, 2016; United Nations Office on Drugs and Crime and International 

Centre for Sport Security, 2016). 

With sophisticated age estimation algorithms that take into account the various biosystems of athletes from 

different countries, age verification becomes more efficient, and exact age caps are ensured. Thanks to cutting-

edge technology and interdisciplinary cooperation, sports forensics has evolved to make age verification and 

control easier. Sports forensics successfully stops unfair tactics like age cheating and fortifies moral behaviour 

by combining biometrics, medical assessments, and comprehensive documentation, improving the integrity of 

athletic competitions (United Nations Educational, Scientific and Cultural Organization, 2024). 



Dandao Xuebao/Journal of Ballistics 
ISSN: 1004-499X 
Vol. 37 No. 1 (2025) 
__________________________________________________________________________________ 
 

251 https://ballisticsjournal.com 

The proper identification of athletes, especially regarding sex, is paramount in ensuring that there is fair play in 

sports. To the extreme, cases of sex fraud have highlighted the importance of the use of strong athlete 

identification and sex verification systems that make use of forensics. New techniques that utilize mitochondrial 

and Y-chromosomal DNA have fully opened up the methods allowing for the biological sexing of any tissue at 

any age throughout the individual’s life even within the developmental stages (United Nations Office on Drugs 

and Crime and International Centre for Sport Security, 2016). 

It is imperative to promote current, scientific, and ethical norms of biological sex definition instead of relying on 

old-school practices such as sex hormone level determination which is often inexact and unscientific (United 

Nations Educational, Scientific and Cultural Organization, 2024; Tak, Sam and Jackson, 2016; Timme, 

Steinacker and Schmeling, 2017). 

Altering sex creates a threat to the integrity of competition, equal opportunity, and the overall perception of 

sporting events. Forensic strategies can synthesize medical documents, hormone levels, and genes to prove an 

athlete's sex with a great level of confidence (United Nations Educational, Scientific and Cultural Organization, 

2024; Tak, Sam and Jackson, 2016). There is a need to use contemporary methods that have been proven to 

work in establishing an athlete’s biological sex as opposed to using archaic methods or simple measures such as 

looking at the athlete or holding a karyotype analysis. Ethical issues must always come first, such that the 

process of checking an athlete’s sex does not violate the athlete’s personal space or innate self-respect (Tak, 

Sam and Jackson, 2016). 

It is important to develop appropriate policy frameworks about all biological sexes, not only based on gender or 

gender identity for practice to be fair and respect athletes’ rights. These regulations need to be applied to all 

sports uniformly to allow healthy sex verification practices free of discrimination and other ethical issues (Tak, 

Sam and Jackson, 2016). 

Well-thought-out and concrete regulations should appreciate the abuse of any of the parts in the competition 

while providing for the true verification of biological features that are relevant to sports participation. Sex 

verification that has glaring variations in the procedures can cause frustrations among athletes, exaggerated 

suspicion, and rectal probes for women. With the use of modern scientific techniques that are respectful to the 

individuals involved, the subject can be integrated into the sports practice without any fear of discrimination 

against any athlete (Ferris, 1992). 

Recent technological developments in research efforts as well as ethical perspectives support the arguments for 

active engagement of sports forensics in athlete’s identification enhancement. The use of methods and 

procedures encouraged by science coupled with their restrictions will go a long way toward ensuring fairness, 

confidentiality, and accommodation of different types of people in sports. 

 

Forensics and the LGBTQ+ Community 

Concerning sports activity, the application of ethical norms supported by forensic science is essential for 

maintaining equity and honesty. Discrimination against or in favor of LGBTQ+ persons is one such type of 

violation that explains the need for these rules which cover both blatant discrimination and its more insidious 

forms. With the incorporation of forensic elements, these guidelines serve as a very effective tool for the sports 

body in addressing inclusivity and combating discrimination. The fight for the inclusion of LGBTQ+ persons in 

sports illustrates how these guidelines anchored on forensic science can make the ethical transformation of the 

entire system possible, and offer strategies on how everyone will be safe and protected in engaging in sporting 

activity, regardless of one’s sexual orientation and gender identity (Sharrow, 2021; Ospina-Betancurt, Vilain 

and Martinez-Patiño, 2021; Bodin and Sempé, 2011). 
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Anti-Corruption Education 

The complexity of sports corruption has increased globally, highlighting the necessity of instructional programs 

guided by forensics. In order to handle integrity violations such as match manipulation, disciplinary infractions, 

and unlawful betting, sports forensics becomes an essential instrument. Forensic science-based educational 

initiatives seek to educate participants and put preventative measures in place to lessen corruption (Council of 

Europe, 2020). These programs reveal the detrimental effects of corruption on the credibility of sports by 

bringing to light significant occurrences, including match-fixing, age and gender fraud, and unethical behaviour 

(Tak, Sam and Jackson, 2016; Timme, Steinacker and Schmeling, 2017; Ballantyne, Kayser and Grootegoed, 

2012). In addition to building knowledge and resilience against widespread unethical practices, such activities 

enhance the competitive fibre of sports. 

The content and framework of these educational programs are greatly influenced by forensic nuances. In this 

regard, forensic specialists contribute to an understanding of corruption by examining its patterns, motivations, 

and effects, which becomes the groundwork for anti-corruption education. This is more than just a set of rules 

on how to behave: it makes one appreciate the ethical aspect as well as the forensic techniques that help 

safeguard the sport from any wrongdoings (Bodin and Sempé, 2011). 

The effects of these programs are felt across the entire sports spectrum, aimed at athletes, coaches, 

administrators, and fans. Education informed by focusing on forensic evidence prepares the participants in such 

a way that they can spot, report, and oppose any corrupt practices. In so doing, they could take an interest in the 

forensic side of issues of corruption and corruption prevention, thereby encouraging a culture of transparency in 

the sporting field and accountability (Tak, Sam and Jackson, 2016). 

 

Forensic Approaches to Stadium Security, Crowd Behavior, and Event Surveillance 

The energetic environment of sports arenas at times can lead to extreme cases of misbehaviour of fans, such as 

in the case of the Indian Premier League (IPL), National Football League (NFL), and local football leagues 

(ESPN Cricinfo, n.d.; LawInSport, 2024). Such episodes point to the importance of doing forensic 

investigations to understand the reasons causing these events, their prevention, and the preservation of sports 

activities. Sports forensics plays a crucial role concerning those events; it analyses the evidence about the 

incident with the help of video and eyewitnesses (Abertay University, 2024). This approach not only helps in 

catching the criminals involved but also provides such information as the reasons for this behavior, rivalries, and 

use of narcotics for instance (Fainaru-Wada and Williams, 2006). 

Furthermore, the research includes the planning of security strategies including the provision of such measures 

as appropriate training and more effective security to make the stadium safe for all categories of individuals 

attending sporting activities (Timme, Steinacker and Schmeling, 2017). 

The participation of the audience and athletes in any sport requires the performance of stringent security, 

sophisticated surveillance technologies as well as forensic analysis from the commencement to the end of the 

process. By looking at past events and doing a forensic risk analysis, sports bodies can modify their security 

measures to counter specific threats to security and effectiveness in general. Such systems as CCTV and 

performance recognition systems are an important part of today’s stadiums, where forensic systems ascertain 

their validity and efficiency (International Security Journal, n.d.; NCC Group and Phoenix Sport & Media 

Group, 2022; United Nations Office on Drugs and Crime, 2021; Bakhaya and Niţă, 2023). 

Analysis of the surveillance footage of the specific events or understood occurrences is always carried out after 

an incident to help improve the security designs for preventing the same occurrences in the future. The use of 

sports forensics in security concerns enhances measures directed at preventing corruption in the organization of 

sports events for the benefit of the players and all concerned safety (International Security Journal, n.d.; 

INTERPOL, n.d.; United Nations Office on Drugs and Crime, 2021; Tucker and Collins, 2010). 
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Legal, Ethical, and Professional Standards  

By investigating internal procedures at all levels such as policies, decisions, and actions forensic science plays a 

vital role in combating prejudice in sports and promoting justice and equity. The integration of ethical 

considerations into sports forensics not only aids in the investigation of infractions but also guides the 

implementation of corrective actions and the establishment of behavioural standards. The effectiveness of 

forensic techniques in addressing doping violations and other unethical conduct has been well demonstrated 

(United Nations Office on Drugs and Crime and International Centre for Sport Security, 2016). When combined 

with anti-corruption training and strong ethical frameworks, sports forensics becomes a powerful tool against 

discrimination and corruption. Incorporating real-life forensic case studies and principles into the codes of 

conduct of sports organisations can enhance integrity, inclusivity, and compliance with ethical norms. 

Furthermore, this multidisciplinary synergy acts as a preventive mechanism against misconduct such as bribery, 

abuse, and other unethical practices, ultimately reinforcing the legitimacy and fairness of sporting events 

(United Nations Office on Drugs and Crime and International Centre for Sport Security, 2016; Council of 

Europe, 2014). 

In order to combat wrongdoing, sports forensics places a strong emphasis on applying the law and ethics strictly 

while striking a careful balance between ethical considerations and in-depth research. Current scandals 

underscore how crucial it is to abide by the law in order to safeguard evidence and individual rights when 

looking into misconduct. Fairness must be guaranteed by forensic professionals, who must successfully identify 

lawbreakers while protecting people from false allegations (United Nations Office on Drugs and Crime and 

International Centre for Sport Security, 2016). Respecting these guidelines increases the validity of the evidence 

and increases public trust in the course of investigations. This moral strategy not only protects the integrity of 

investigations but also encourages sports fairness, guaranteeing that contests continue to be fair and reliable. 

Forensic specialists support the upholding of justice and accountability in the sports industry by upholding the 

highest ethical standards. 

 

Collaboration with Sports Organizations 

As demonstrated by current wrestling federation instances, cooperation between athletic organisations and 

forensic experts is essential in resolving moral and legal conundrums in sports forensic science. This 

collaboration successfully addresses a range of concerns, from accusations of wrongdoing to prevention, 

guaranteeing that risks are foreseen and managed (United Nations Educational, Scientific and Cultural 

Organization, 2024; United Nations Office on Drugs and Crime, 2021; United Nations Office on Drugs and 

Crime and International Centre for Sport Security, 2016). These partnerships uphold integrity in sports by 

placing a high priority on moral and legal principles. From a company standpoint, these initiatives promote risk 

management, legal compliance, and healthy behaviours. This relationship is crucial for preserving fairness and 

upholding moral standards in sports, as evidenced by cooperative efforts like red carding dishonest sportsmen. 

 

Conclusion 

Forensic expertise is crucial in the assessment of injuries, doping control, social media security, enforcing 

gender and age prohibitions particularly for the LGBTQ+ community and stadium security. Forensic specialists 

also assist in anti-corruption activities and ensure integrity in sports. 

Notwithstanding improvement, doping still poses a serious challenge. In order to encourage fairness, sports 

forensics is in need of continued improvement and harmonious collaboration from all stakeholders. Its long-term 

objective is ensuring sustainable, fair competition and ethical action by solving problems such as doping, fixing 

matches, injury, cheating, equipment manipulation, and age and gender verification using technology. 

Ensuring fairness and integrity is all about sharing resources, scientific knowledge, and inter-sectorial 

collaboration. Global organizations like WADA, INTERPOL, UNODC, and national associations cooperate 
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with forensic experts to fight doping, manage behavior, and ensure sports integrity. These practices, ranging 

from substance prohibition to anti-bribery policy enforcement, ensure ethical compliance while maintaining 

organizational control and individual rights. Forensic sciences are critical in the control of ethical and legal 

issues, safeguarding the essence and culture of sport.  

 

List of Abbreviations 

• WADA: World Anti-Doping Agency 

• INTERPOL:  International Criminal Police Organization 

• UNODC: United Nations Office on Drugs and Crime 

• CCTV: Close Circuit Television 

• LGBTQ+: Lesbian Gay Binary Trans-sexual Queer/Questioning + 

• NFL: National Football League 

• IPL: Indian Premiere League 

• DNA: Deoxyribonucleic Acid 

• TUE: Therapeutic Exceptions 
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