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ABSTRACT 

Sport is increasingly recognised as a major economic and social phenomenon, contributing 
to employment, tourism, infrastructure, and national identity. Within this context, football 
stands out as the most global and economically significant sport, combining mass 
popularity, commercialisation, and international reach.  

Within this landscape, Portuguese professional football represents a distinctive case. Unlike 
the major European leagues, where revenues largely derive from ticket sales, broadcasting 
rights, and sponsorships, Portuguese sport societies rely structurally on the transfer market, 
positioning players as their most valuable assets in a producer-driven economy. Clubs play 
for profit by developing and exporting talent, yet their survival depends on the health, 
availability, and legal protection of those same players. Injuries, therefore, emerge as a 

critical disruptor of financial stability, sporting performance, and institutional governance. 

The overarching objective of this research is to underscore the pivotal role of players in the 
Portuguese football industry, where the business model predominantly depends on the 
transfer market and relies on homegrown talent within a producer-driven structure. To 
achieve this, the thesis pursues four objectives: (i) to analyse the economic structure of 
Portuguese professional football and the role of players as strategic assets; (ii) to identify 
and evaluate predictors of injury severity using artificial intelligence applied to real-world 
data; (iii) to assess the incidence and severity of injuries across competitive tiers and identify 
risk patterns; and (iv) to critically evaluate the legal and regulatory framework of 
occupational risk and insurance, with a particular focus on Law No. 48/2023 and its 
comparative implications. These objectives were addressed through four scientific articles, 
each dedicated to one of these dimensions, providing complementary perspectives on the 

economics, risks, and regulation of Portuguese professional football 

Methodologically, the thesis adopts an interdisciplinary and predominantly deductive 
approach, combining quantitative and qualitative techniques. It integrates financial and 
macroeconomic analysis of revenues and transfers; predictive modelling through a deep 
neural network applied to 1,639 injury records across five seasons; epidemiological and 
statistical methods, including descriptive, inferential, and cluster analysis, to examine injury 
patterns; and qualitative legal and regulatory analysis, situating Portugal’s high-risk 
insurance regime in comparative perspective with other major jurisdictions. 

Taken together, the four studies confirm that football players constitute the most important 
assets of Portuguese professional football, with their economic rights standing as the most 
highly valued intangible within the transfer-driven business model, directly shaping both club 
sustainability and macroeconomic outcomes. The thesis advances theoretical 
understanding by demonstrating the interdependence of economics, clinical risk, and legal 
governance in a system where injury risk undermines asset value and exposes structural 
fragility. Empirically, it provides original evidence on the predictors of injury severity, the 
incidence and distribution of injuries across leagues and player profiles and confirms that 
Portugal has established a unique work accident insurance system for professional football 
players, offering stronger protection than comparable international frameworks. Practically, 
it offers guidance for clubs, policymakers, and insurers, highlighting the need for balanced 
financial management, data-driven injury prevention and rehabilitation, and statutory 

protection that secures player welfare, financial resilience, and competitive fairness. 

 

Keywords: Portuguese professional football industry, Player transfers, Players´ Injury risks, 
Players´ injury management, Players´ occupational insurance. 
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JOGAR PARA O LUCRO, TRATAR PARA SOBREVIVER:  

A Economia, os Riscos e a Proteção Jurídica do Futebol 

Profissional Português 

 

RESUMO 

O desporto é cada vez mais reconhecido como um fenómeno económico e social de grande 
relevância, contribuindo para o emprego, o turismo, o desenvolvimento de infraestruturas 
e a própria identidade nacional. Neste contexto, o futebol destaca-se como o desporto mais 
global e economicamente significativo, combinando popularidade, com elevado grau de 
comercialização e alcance internacional. 

Neste enquadramento, o futebol profissional português constitui um caso distintivo. Ao 
contrário das principais ligas europeias, onde as receitas provêm sobretudo da bilhética, 
dos direitos de transmissão televisiva e dos patrocínios, as sociedades anonimas 
desportivas portuguesas dependem estruturalmente do mercado de transferências, 
posicionando os jogadores como os seus ativos mais valiosos, numa economia orientada 
para a produção e exportação de talento. Os clubes rivalizam pelo lucro através do 
desenvolvimento e venda de jogadores, mas a sua sobrevivência depende da preservação 
da saúde, disponibilidade e proteção jurídica desses mesmos atletas. As lesões, por 
conseguinte, assumem-se como um fator crítico de disrupção da estabilidade financeira, 
do desempenho desportivo e da própria governação institucional. 

O objetivo central desta investigação é sublinhar o papel fulcral dos jogadores na indústria 
do futebol português, cujo modelo de negócio assenta predominantemente no mercado de 
transferências e na valorização de talento nacional no quadro de uma estratégia orientada 
para a exportação. Para alcançar este propósito, a tese estabelece quatro objetivos: (i) 
analisar a estrutura económica do futebol profissional português e o papel dos jogadores 
enquanto ativos estratégicos; (ii) identificar e avaliar preditores da gravidade das lesões 
através da aplicação de inteligência artificial a dados empíricos; (iii) avaliar a incidência e 
gravidade das lesões em diferentes níveis competitivos e identificar perfis de risco; e (iv) 
avaliar, criticamente, o enquadramento jurídico e regulatório dos riscos profissionais e do 
seguro, com particular destaque para a Lei n.º 48/2023 e as suas implicações numa 
perspetiva comparativa. Estes objetivos foram desenvolvidos em quatro artigos científicos, 
cada um dedicado a uma destas dimensões, oferecendo perspetivas complementares 
sobre a economia, os riscos e a regulação do futebol profissional português. 

Metodologicamente, a tese adota uma abordagem interdisciplinar e predominantemente 
dedutiva, combinando técnicas quantitativas e qualitativas. Integra a análise financeira e 
macroeconómica das receitas e transferências; a modelização preditiva através de uma 
rede neuronal profunda aplicada a 1.639 registos de lesões ao longo de cinco épocas; 
métodos epidemiológicos e estatísticos, incluindo análises descritivas, inferenciais e de 
clusters, para examinar padrões de lesão; e uma análise qualitativa jurídico-regulatória, 
que enquadra o regime português de seguro em perspetiva comparada com outras 
jurisdições relevantes. 

No seu conjunto, os quatro estudos confirmam que os jogadores constituem os ativos mais 
importantes do futebol profissional português, sendo os seus direitos económicos o ativo 
intangível de maior valor no modelo assente em transferências, influenciando diretamente 
tanto a sustentabilidade dos clubes como os resultados macroeconómicos. A tese avança 
no plano teórico ao demonstrar a interdependência entre economia, risco clínico e 
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governação jurídica num sistema em que o risco de lesão compromete o valor dos ativos 
e expõe fragilidades estruturais. No plano empírico, fornece evidência original sobre os 
preditores da gravidade das lesões, a incidência e distribuição das mesmas entre ligas e 
perfis de jogadores, e confirma que Portugal estabeleceu um sistema singular de seguro 
de acidentes de trabalho para futebolistas profissionais, oferecendo níveis de proteção 
superiores aos de quadros jurídicos internacionais comparáveis. Do ponto de vista prático, 
apresenta orientações para clubes, decisores políticos e seguradoras, sublinhando a 
necessidade de uma gestão financeira equilibrada, de estratégias de prevenção e 
reabilitação baseadas em dados, e de um quadro legal que assegure simultaneamente o 
bem-estar dos jogadores, a resiliência financeira e a equidade competitiva. 

 

Palavras-chave: Indústria do futebol profissional português, Transferência de jogadores, 
Riscos de lesões dos jogadores, Gestão do risco de lesões, Seguro de acidentes de 
trabalho de jogadores profissionais. 
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CHAPTER 1 - INTRODUCTION 

 

1.1. Contextual Framework and Rationale  

Sport is increasingly recognised as a multifaceted economic and social phenomenon, 

contributing significantly to national economies through employment, tourism, infrastructure 

development, social cohesion, and national identity (Ishac, 2024; Räikkönen & Hedman, 

2024; Zhang et al., 2024). The global sports market, valued at $388.28 billion in 2020, is 

projected to reach $440.77 billion in 2021, reflecting a compound annual growth rate of 

13.5%. The sports market comprises the sale of sports services and related goods by 

entities, including organizations, sole traders, and partnerships, that provide live sporting 

events. (Kumar & Bhala, 2021). 

Within this landscape, football (soccer) has emerged as the most globally widespread 

and economically significant sport, combining mass popularity, commercialisation, and 

international exposure to form a complex business ecosystem (Memari et al., 2021; 

Yiapanas et al., 2024; Sauer et al., 2024). With over 5 billion fans worldwide, played on 

every continent and supported by truly global media coverage, football’s reach is 

unparalleled (FIFA, 2024). Over the last three decades, football has evolved from a largely 

cultural and recreational practice into a globalised industry characterised by intricate 

economic, social, and institutional dimensions (Yiapanas et al., 2024). Today, professional 

football operates within an interconnected ecosystem driven by multi-billion euro 

broadcasting deals, expansive sponsorship arrangements, global merchandising networks, 

and a transfer market whose annual turnover rivals the GDP of several countries (Millward, 

2011; Peeters & Szymanski, 2014). This evolution has been accompanied by profound 

changes in the governance of clubs, leagues, and governing bodies, which must balance 

sporting integrity, financial sustainability, and stakeholder expectations (Plumley et al., 

2018). In parallel, football clubs have increasingly evolved into sophisticated business 

entities, attracting foreign investment from individuals, corporations, and sovereign wealth 

funds. Their ownership structures now reflect football’s dual status as both a financial asset 

and a tool of soft power (Rohde & Breuer, 2017).  

Within this global industry, the professional football player occupies a unique position: 

far beyond being a performer on the pitch, the player has become a strategic asset whose 

market value, availability, and performance are decisive determinants of a club’s competitive 

success and financial stability (Ascari & Gagnepain, 2007; Frick, 2007; Herm et al., 2014; 

Stolowy & Wu, 2025). The monetisation of players’ performance and image rights, coupled 

with the volatility of the transfer market, renders clubs increasingly dependent on 
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maximising player availability while mitigating risks that could undermine both sporting and 

economic objectives. Thus, players are simultaneously the most valuable and the most 

vulnerable assets of football organisations.  

The professional football industry is underpinned by a stark occupational reality: 

professional footballers face injury rates that far exceed those of traditionally high-risk 

professions (Ekstrand et al., 2021; López-Valenciano et al., 2023). The occupational risk 

profile of elite football is among the highest in professional sports (Ekstrand et al., 2011; 

López-Valenciano et al., 2020). Severe injuries (such as anterior cruciate ligament ruptures, 

recurrent hamstring strains, or degenerative joint conditions) often result in long-term 

absences, devaluation of the player’s market worth, disruption of tactical planning, and 

deterioration of transfer (Drawer & Fuller, 2002; Pulici et al. 2023; Nieto Torrejón et al., 

2024). These consequences extend well beyond the medical domain, reverberating across 

the economic and organisational dimensions of the game by affecting matchday revenue, 

sponsorship activation, broadcasting value, and even prize money distribution (Eliakim et 

al., 2020; Dallmeyer et al., 2025). 

In Portugal, football is not only the most popular sport but also a key economic sector 

with global relevance, where clubs rely predominantly on player development, valuation, 

and transfers as primary revenue sources, unlike in larger leagues where broadcasting, 

sponsorship, and matchday income dominate (Behravan & Razavi, 2021). 

For many Portuguese clubs, trading players is not merely supplementary but 

constitutes the primary source of income, frequently accounting for over 50% of total 

revenues (FBG, 2024; EY & Liga Portugal, 2025). This structural dependency highlights 

both the strategic economic value of players and the financial vulnerability of Portuguese 

sports societies to performance volatility and fluctuations in the transfer market (Rohde & 

Breuer, 2017; FBG, 2025). Portugal’s longstanding tradition of nurturing elite football talent, 

exemplified by figures such as Luís Figo and Cristiano Ronaldo, has entrenched player 

development and transfers as a central economic pillar of the industry. Preserving and 

enhancing the value of this human capital is therefore critical not only for sporting success 

but also for financial sustainability. Against this background, understanding injury dynamics 

becomes essential: injuries affect not only on-field performance but also carry significant 

economic repercussions through their impact on player valuation and transfer potential 

(Kowalski, 2022).  

Despite the centrality of this issue, limited research has examined how player health 

intersects with club economics in the Portuguese context, revealing a critical gap in the 

literature on risk management and financial sustainability. Addressing this, recent work has 

underscored the need for integrated injury prevention and management policies, framing 

them not only as ethical responsibilities but also as economic necessities for safeguarding 
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key assets within a globalised market (Memari et al., 2021; Zhang et al., 2024). While 

considerable academic research has focused on the drivers of football injuries and their 

severity (e.g., Smpokos et al., 2018; Lopez-Valenciano, 2020; Ekstrand et al., 2021; Robles-

Palazón, 2022; Dada et al, 2024), far fewer studies have done so within the context of 

Portuguese professional football (Brito et al., 2016; Martins et al., 2022; Teixeira et al., 

2024). The limited evidence available in Portugal is often based on small or non-

representative samples, which restricts the generalisability of findings and hinders the 

development of concrete, evidence-based policies for injury prevention and management.  

This doctoral thesis aims to address these gaps by conducting in-depth analyses 

based on all players who sustained injuries in Portugal’s First and Second Leagues over 

five consecutive seasons. By encompassing the full population of injured professional 

players during this period, the study seeks to provide robust, generalisable insights into 

injury severity and its implications for both sporting performance and club economics. 

Complementing economic and medical perspectives, the Portuguese legal and regulatory 

framework formally recognises professional football as a high-risk occupation and 

establishes compulsory insurance coverage, including disability safeguards (Law Nº 

48/2023). Portugal is one of the few countries worldwide where occupational accident 

insurance is mandatory for football players. Cross-country comparisons reveal persistent 

disparities in legal standards, insurance scope, and institutional coordination, complicating 

risk allocation in an increasingly globalised football market. Although complete 

harmonisation remains elusive, identifying core regulatory principles can inform policy 

reform and international cooperation. These insights contribute to understanding 

occupational risk regulation in sport and offer guidance for designing sustainable and 

equitable protection systems for professional athletes.  

Researchers often classify academic literature addressing injury risk in football into 

three disciplinary silos: 

➢ Economics and management, analysing the financial implications of player 

availability on club budgets, transfer market behaviour, and competitive balance 

(Frick, 2007; Peeters & Szymanski, 2014; Plumley et al., 2018); 

➢ Sports medicine and epidemiology, focusing on injury mechanisms, incidence, 

prevention strategies, and rehabilitation outcomes (Ekstrand et al., 2011; López-

Valenciano et al., 2020); 

➢  Law and insurance, exploring contractual obligations, occupational risk 

classifications, and the design of insurance mechanisms tailored to the needs of 

elite athletes (Siekmann, 2012; Weatherill, 2017; Soek & Siekmann, 2023). 
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Despite progress in each field, there remains a critical gap in integrating these 

perspectives into a unified analytical framework. This doctoral thesis responds to that gap 

by bridging Management and Health Sciences across three interconnected sectors-

Economy, Health, and Sport, to offer a holistic view of injury risk as both a medical and an 

economic governance issue (Drawer, & Fuller, 2002). 

 

1.2. Personal and Academic Motivation 

The motivation for this research stems directly from the candidate’s professional 

experience as a strategic manager of injuries in sport, with a particular focus on professional 

football. From this experience, five converging realities underpin and drive the present 

study: 

1. Professional football holds strategic importance in the Portuguese economy, with 

football players´ economic and sporting rights serving as the principal intangible 

assets that underpin both value creation and the operational sustainability of sports 

societies. 

2. The player holds a dual status as both a productive agent and a high-value asset in 

the Portuguese football industry. 

3. The persistently high incidence of injuries jeopardises not only individual careers but 

also the financial sustainability and competitive balance of clubs. 

4. The need to identify strategic instruments that enable clubs to prevent injuries and 

manage players as core assets. 

5. The ongoing evolution of the legal and technological landscape calls for 

interdisciplinary approaches to risk management that integrate medical, economic, 

and regulatory considerations. 

There is a marked scarcity of studies combining economic, medical, and legal 

perspectives on football injuries, especially in the Portuguese context. As Portuguese 

researchers, we occupy a unique position to address this gap, leveraging our proximity to 

the sector and our familiarity with its institutional environment. Moreover, the 

interdisciplinary convergence of Management and Health Sciences applied to Economy, 

Health, and Sport provides a rare analytical lens with significant academic and practical 

value, motivating us to respond to the real-world challenges and realities experienced within 

the professional football industry. 
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Injury risk in professional football is not merely a medical or legal concern; it is a 

systemic issue that shapes financial planning, competitive balance, and player health and 

welfare. Its complexity and societal visibility make it both scientifically urgent and broadly 

engaging. These considerations lie at the heart of Playing for Profit, Healing for Survival: 

The Economics, Risks and Legal Protection of Portuguese Professional Football. This 

thesis seeks to illuminate this multifaceted reality through an integrated and policy-relevant 

academic inquiry. 

 

1.3. Research Objectives  

As indicated by the title of this doctoral thesis - Playing for Profit, Healing for Survival: 

The Economics, Risks and Legal Protection of Portuguese Professional Football, the 

research aims to provide an integrated understanding of the economic and management 

impact of injuries in Portuguese professional football, examining their intersections with 

clinical management, player valuation, sporting performance, and legal protection 

frameworks.  

Rooted in the interdisciplinary rationale outlined above, the overarching objective of 

this research is to underscore the pivotal role of players in the Portuguese football industry, 

where the business model predominantly depends on the transfer market and relies on 

home-grown talent within a producer-driven model. 

The present doctoral thesis is articulated through four core objectives. The thesis aims 

to:  

1. Analyse the economic structure of Portuguese professional football, with a 

particular focus on the strategic role of professional players´ economic and 

sporting rights as the key intangible assets within a transfer-driven business 

model. It further aims to examine clubs’ reliance on player development and 

transfer activity as primary revenue sources, and to assess the associated 

microeconomic and macroeconomic risks, including the financial and market 

implications of player injuries for both club sustainability and Portugal’s position 

within the global football economy. 

2. Identify and evaluate the key predictors of injury severity among professional 

football players in Portugal. This objective involves designing and validating 

predictive models based on real-world data, aimed at enhancing injury prevention 

strategies, supporting personalized rehabilitation and medical decision-making, 
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and informing risk management and actuarial processes within sports insurance 

frameworks.  

3. Analyse the incidence and severity of injuries among professional football players 

in Portugal’s First and Second Leagues, considering intrinsic and extrinsic factors, 

and to identify patterns that inform tailored prevention strategies and resource 

allocation at the club level. 

4. Critically evaluate the legal and regulatory architecture governing occupational 

risk and injury insurance in professional football, with a particular focus on 

Portugal’s Law (Law Nº 48/2023). This includes analysing its implications for 

mandatory occupational accident insurance, its alignment with international legal 

frameworks, its capacity to reconcile player protection with the financial resilience 

of clubs, and the implications of cross-country regulatory disparities for risk 

management and policy development. 

We operationalise these four overarching objectives through four scientific articles, 

which together form the core of this doctoral thesis. Each article examines a specific 

dimension of professional football injuries in Portugal, reflecting the integrated economic, 

medical, and legal perspective that underpins our research. Therefore: 

Article 1. Players as Strategic Assets in Portuguese Professional Football: Micro and 

Macroeconomic Perspectives of a Transfer-Driven Industry examines the unique economic 

model of Portuguese football, highlighting clubs’ reliance on player development and 

transfers as primary revenue sources. This study demonstrates that players are the most 

strategically valuable assets, whose health and performance are pivotal for both club 

sustainability and the broader national economy. 

Article 2. Predicting Injury Severity in Portuguese Professional Football: An AI-Driven 

Analysis Using Deep Neural Networks focuses on the determinants of injury severity. Using 

machine learning techniques to record injuries, the study identifies key predictors such as 

recovery time, injury history, tactical position, and nationality, emphasising the importance 

of evidence-based, personalised injury management and rehabilitation strategies. 

Article 3. Real-World Injury Patterns in Portuguese Professional Football: Risk 

Profiles and Socioeconomic Concerns investigates the incidence and severity of injuries 

across the First and Second Leagues over five seasons. By analysing intrinsic and extrinsic 

factors, including age, nationality, match participation, tactical position, and league level, 

the article uncovers distinct risk profiles, showing higher incidence among non-European 

players and greater severity in the Second League, thereby linking player characteristics 

and league context to strategic risk management considerations. 
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Article 4. Occupational Safety and Injury Risk in Professional Football: The 

Portuguese Legal Framework in Comparative Perspective addresses the regulatory and 

legal dimensions of player protection. Focusing on Portugal’s Laws No. 48/2023 and 

situating them within a cross-country comparison, the study evaluates how legal 

frameworks and insurance requirements safeguard player welfare while imposing financial 

pressures on clubs, offering practical insights for policy reform and sustainable risk 

governance. 

Collectively, the four underlying objectives of the thesis and their articles provide a 

comprehensive and interdisciplinary examination of injuries in Portuguese professional 

football, integrating economic, medical, and legal perspectives to inform both academic 

knowledge and practical policy interventions. By linking the objectives to the articles, this 

thesis bridges economic theory, sports medicine, and legal governance within a unified 

analytical framework for managing injury risk. The contribution is twofold: academically, by 

advancing the interdisciplinary literature on sports injury risk; and practically, by supporting 

the development of sustainable, equitable, and data-driven strategies to protect players’ 

health, preserve their economic value, and enhance their sporting contribution as the 

game’s most valuable assets. 

The core doctoral thesis model illustrated in Figure 1.1. encapsulates the analytical 

pathway underpinning this research.  

Figure 1.1. Core Doctoral Thesis Model 

Source: Own elaboration 
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The analysis follows a structured approach, moving from the general to the specific. 

It begins with the macroeconomic significance of the Portuguese professional football 

industry, emphasising its structural dependence on the transfer of players’ economic rights. 

From this foundation, it recognises professional players as the most important and strategic 

assets of sports societies, whose preservation is critical not only for sporting success and 

club sustainability but also for the broader Portuguese economy through capital balance. 

The subsequent step addresses players’ injury by exploring and developing data-driven 

methodologies to predict and manage injuries, thereby strengthening clubs’ capacity to 

safeguard these assets and optimise performance outcomes. The analysis concludes with 

a legal perspective on the mandatory occupational accident insurance framework. 

 

1.4. Methodology 

1.4.1. General Methodological Framework 

The methodological framework of this doctoral research is designed to support an 

integrated and rigorous analysis of the economic, sporting, and legal aspects of Portuguese 

professional football. Given the multidisciplinary nature of the study, combining economics, 

sport management, and law, the overall approach is both quantitative and qualitative, 

adopting data-driven techniques alongside theoretical and regulatory analysis. 

From an epistemological perspective, economic and management research typically 

draws on three types of reasoning: deductive, inductive, and abductive (Johnson, 1996; 

Haig, 2005; Salmon, 2014; Bradfield, 2016). Deductive reasoning, which underpins the 

present thesis, moves from general theoretical frameworks to cases, providing a structured 

logic for hypothesis formulation and testing (Blachowicz, 2009; Mahootian & Eastman, 

2009). This research primarily employs deductive reasoning, while acknowledging 

abductive reasoning, which explains observations through hypothesis formulation (Shelley, 

1996; Haig, 2005), and inductive reasoning, which generalises from empirical observations 

(Blachowicz, 2009; Mahootian & Eastman, 2009), as less central approaches. 

The research strategy is structured to ensure consistency and comparability across 

the multiple studies that comprise the thesis. It incorporates macroeconomic analyses to 

evaluate the structural and financial significance of professional football, statistical and 

econometric methods to examine the incidence, severity, and determinants of player 

injuries, and legal-analytical approaches to assess occupational risk protection, particularly 

in the context of mandatory insurance schemes. Figure 1.2. illustrates this deductive model, 

which progressively narrows the analytical lens through seven interconnected stages. It 

moves from the macroeconomic environment (Step 1) to microeconomic dynamics, 
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focusing on sports clubs’ financial stability (Step 2); then to the strategic management of 

players as key assets (Step 3); followed by injury risk modelling (Step 4) and comprehensive 

epidemiological and statistical analysis of injury incidence and severity (Steps 5 and 6); and 

finally culminates in the legal-institutional framework governing risk mitigation (Step 7).  

 

 

Figure 1.2. Research Scientific Method 

 

 

Source: Own elaboration 

 

This structure ensures that each empirical study builds upon the conceptual and 

analytical foundations of the preceding stage, providing an integrated framework that 

bridges economics, strategic management, clinical risk assessment, and sports law in the 

governance of injury risk in Portuguese professional football. 
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Each subsequent article applies tailored methodological tools appropriate to its 

research questions, including descriptive and inferential statistics, advanced modelling 

techniques, and comparative regulatory analysis, providing a robust foundation for 

interdisciplinary insights and evidence-based policy recommendations. 

 

1.4.2. Chapter-Specific Methodology 

Each chapter of this thesis adopts a distinct methodological approach, reflecting the 

interdisciplinary nature of the research and the specific analytical needs of the four scientific 

articles that form its core. The organisation of the work follows a logical progression. 

Chapter 2.  relies on publicly available secondary data retrieved from the Bank of 

Portugal, the Portuguese National Institute of Statistics, Transfermarkt, and the Football 

Yearbooks of the sport societies to conduct a descriptive quantitative analysis of the 

industry’s impact on the Portuguese GDP and capital balance over five consecutive 

seasons (2016/17 - 2020/21). The chapter also synthesises information on the overall 

revenues of sport societies, with particular emphasis on income generated from the transfer 

of players’ economic rights during the same period. 

Chapter 3 applies quantitative predictive modelling techniques through a deep neural 

network, using data from 1,639 injuries recorded over five consecutive seasons (2016/17–

2020/21) in Portugal’s First and Second Leagues. This approach predicts the severity of 

football players’ injuries based on real-world evidence. 

Chapter 4 adopts a quantitative approach to examine the drivers of injury incidence 

and severity in Portuguese professional football over five seasons (2016/17–2020/21). The 

analysis considers intrinsic factors (age, nationality) and extrinsic factors (tactical position, 

match participation, competition intensity, and environmental conditions). Statistical 

methods, including descriptive statistics, inferential tests, and cluster analysis, were 

employed to identify high-risk player profiles and patterns of injury distribution across the 

First and Second Leagues.  

Chapter 5 adopts a qualitative, descriptive methodology combining statutory analysis, 

regulatory review, and economic impact assessment. It examines Portugal’s Law No. 

48/2023, which mandates occupational accident insurance for professional athletes, as a 

legal and operational risk mitigation tool. The chapter analyses the law’s implementation 

and economic consequences for clubs, players, and insurers, and situates the Portuguese 

model in an international context through comparison with six jurisdictions (Spain, Germany, 

England, Italy, France, and Brazil). This comparative framework highlights best practices, 
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regulatory gaps, and policy trade-offs between player protection, financial sustainability, and 

competitive equity. 

 

1.5. Thesis Outline 

This thesis is structured into six chapters, each contributing to a comprehensive 

understanding of the economic, clinical, and legal dimensions of injury risk in Portuguese 

professional football. The organisation reflects a deductive progression, moving from broad 

conceptual and macroeconomic perspectives towards increasingly specific, operational, 

and policy-oriented analyses. Figure 1.3. illustrates the thesis outline 

 

➢ Chapter 1 – Introduction 

This opening chapter presents the contextual framework and rationale, the 

motivations, objectives, and the methodological foundations of the thesis. It 

contextualises the research within the intersections of sports economics, injury 

epidemiology, and law, and introduces the theoretical and empirical gaps addressed 

by the study. It also outlines the thesis’ core analytical framework, detailing the 

relationship between the research questions and objectives. This chapter concludes 

with the Thesis Outline, providing readers with a roadmap of the work. 

➢ Chapter 2 – Players as Strategic Assets in Portuguese Professional Football: 

Micro and Macroeconomic Perspectives of a Transfer-Driven Industry 

(submitted to the Sport, Business, Management: an International Journal, 21 

July 2025) 

The article examines the economic structure of Portuguese professional 

football, underscoring its strategic dependence on player development and transfers 

as the primary revenue sources. From both macro and microeconomic perspectives, 

it highlights the central role of football players´ economic and sporting rights as the 

most important intangible assets of the industry. The analysis assesses the 

industry’s contribution to national GDP, incorporates financial data from Portuguese 

sports societies, and evaluates the role of player transfers in the country’s capital 

balance. Particular attention is given to the risks arising from the depreciation of 

these assets, most notably through injuries. In addition, the article characterises the 

Portuguese football model as a producer-driven system, in which clubs concentrate 
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on the development and training of players with the primary objective of 

subsequently trading their economic rights. 

➢ Chapter 3 – Predicting Injury Severity in Portuguese Professional Football: An 

AI-Driven Analysis Using Deep Neural Networks (submitted to BMC Sports 

Science, Medicine and Rehabilitation, 17 April 2025) 

This chapter develops and validates predictive models for estimating injury 

severity among professional football players, using deep neural networks applied to 

five consecutive seasons of injury and match data (2016/17–2020/21) from 

Portugal’s two top leagues. The analysis demonstrates the potential of artificial 

intelligence to support preventive strategies, optimise rehabilitation planning, and 

enhance actuarial risk assessments for sports insurance. 

➢ Chapter 4 – Real-World Injury Patterns in Portuguese Professional Football: 

Risk Profiles and Socioeconomic Concerns (submitted to the European 

Journal for Sport and Society, 16 May 2025) 

This chapter investigates intrinsic and extrinsic risk factors associated with 

injury incidence and severity, using descriptive, inferential, and cluster analyses of 

five seasons (2016/17 – 2020/21) of Portuguese professional football data. It 

explores how intrinsic factors such as age and nationality, together with extrinsic 

variables such as tactical position, match participation, competition level, and 

environmental factors, shape injury patterns. Finally, it discusses the socioeconomic 

implications of these findings for clubs, players, and league competitiveness.  

➢ Chapter 5 – Occupational Safety and Injury Risk in Professional Football: The 

Portuguese Legal Framework in Comparative Perspective (submitted to 

Safety, 12 August 2025) 

This chapter offers a qualitative and descriptive analysis of the evolution of 

Portugal’s legal framework on occupational accident protection in professional 

football, culminating in Law No. 48/2023, which consolidates the high-risk status of 

the activity and strengthens the mandatory insurance regime for athletes. The study 

situates this reform within the broader economic model of Portuguese professional 

football, structurally dependent on the commercialisation of players, and contrasts it 

with regulatory frameworks in Spain, Germany, England, Italy, France, and Brazil. It 

highlights the dual effect of the reform: enhanced player protection through universal 

coverage and disability safeguards, alongside increased financial pressures on 

clubs due to a concentrated insurance market and rising premium costs. The 
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chapter further shows that cross-country disparities in legal standards and 

institutional coordination hinder full harmonisation, though shared principles can 

guide policy reform. It concludes with evidence-based recommendations aimed at 

reconciling player protection, financial sustainability, and competitive equity. 

 

➢ Chapter 6 – Conclusions 

The final chapter synthesises the main findings from the four empirical studies, 

presents the conceptual and practical contributions of the thesis, discusses its 

limitations, and proposes directions for future research. It also reflects on the 

broader implications of the research for sports governance, risk management, and 

the sustainable development of professional football. 

 

Figure 1.3. Thesis Outline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Own elaboration 
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CHAPTER 2 – PLAYERS AS STRATEGIC ASSETS IN 
PORTUGUESE PROFESSIONAL FOOTBALL: 
MICRO AND MACROECONOMIC PERSPECTIVES 
OF A TRANSFER-DRIVEN INDUSTRY 
Manuscript submitted to Sport, Business, Management: An International Journal on 21 July 2025  

 

 

Abstract 

Purpose: Sport is increasingly recognised as an important economic sector, with football 

being the most commercially influential and globally followed sport, holding significant socio-

economic value in Portugal. This paper examines the economic structure of Portuguese 

professional football, highlighting its strategic dependence on player development and 

transfers as primary revenue sources, and discussing the implications of this model at both 

the micro and macro levels. Design/methodology/approach: Using financial and operational 

data from five consecutive seasons (2016–2021), this study provides a descriptive analysis 

of the industry’s business model and its economic impact, considering revenue composition, 

talent export, and associated risks. Findings: Unlike most major European leagues, where 

revenues stem mainly from broadcasting rights, ticket sales, and sponsorships, Portuguese 

teams rely heavily on the development and transfer of players, positioning athletes as the 

primary intangible assets of sports societies. Findings highlight the strategic role of talent 

development and transfer activity in driving club revenues and reinforcing Portugal’s status 

as a key supplier of elite players to international markets. This structural dependence makes 

teams highly vulnerable to market volatility and injury risks, which can undermine both 

sporting performance and asset value. Integrated injury prevention policies are 

economically essential, as they impact team risk management and have significant 

macroeconomic effects on Portugal’s integration into global football markets. Originality: 

The paper offers a comprehensive perspective that integrates sports economics and health 

risk management, examining the microeconomic and macroeconomic implications of a 

distinctive business model and highlighting the strategic significance of protecting player 

welfare.   

 

Keywords: Portuguese football industry, Sports economics, Player transfers, Players´ 

economic and sporting rights, Intangible assets, Talent development, Injury risk 

management, Microeconomic impact, Macroeconomic impact, Capital account balance. 
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2.1. Introduction 

Sport is increasingly recognised as a multifaceted economic and social phenomenon, 

contributing significantly to national economies through employment, tourism, infrastructure 

development, social cohesion, and national identity (Ishac, 2024; Räikkönen & Hedman, 

2024; Zhang et al., 2024).  

Within this landscape, football has emerged as the most globally widespread and 

economically significant sport, evolving into a truly multinational industry present in over 211 

countries. Despite global economic challenges, football has maintained robust growth, with 

its mass popularity, media exposure, and commercialisation transforming it into a complex 

business ecosystem (Memari et al., 2021; Kowalski, 2022; Sauer et al., 2024; Yiapanas et 

al., 2024). In 2017, European football clubs generated an estimated $27 billion in revenue 

(Behravan and Razavi, 2021). By 2024, the combined Enterprise Value of Europe’s (total 

economic worth of a club combining equity and net financial debt adjusted for cash holdings) 

32 leading clubs reached EUR 59.1 billion, a 124% increase since 2016 and a 14% rise 

from the previous year (FBG, 2025), confirming football’s growing status as a dominant 

force in the global entertainment sector.  

Football clubs have increasingly become sophisticated business entities, attracting 

foreign investment from individuals, corporations, and sovereign wealth funds, with 

ownership structures reflecting football’s status as both a financial asset and a tool of soft 

power (Rohde & Breuer, 2017). Structural and legal changes, such as the Bosman ruling in 

1995, enhanced labour mobility and commercialisation (Goddard et al., 2012), while soaring 

transfer fees, totalling $8.59 billion globally in 2024 (FIFA, 2025), underscore the sport’s 

expanding financial footprint.  

Beyond economics, football also holds significant social impact, with empirical 

research suggesting that international football success can be correlated with 

macroeconomic indicators such as GDP per capita and the Human Development Index 

(Mendoza, 2017). Football has even been likened to a form of global cultural heritage, 

reflecting its deep-rooted societal impact (Hammerschmidt et al., 2021; Fan et al., 2023).  

In Portugal, football is not only the most popular and widely followed sport but also a key 

economic sector with global significance (Nuno Coelho & Tiesler, 2007). However, 

academic research on the economic and financial dimensions of Portuguese professional 

football remains limited, particularly regarding its most valuable intangible asset:  players. 

Unlike clubs in larger markets, where revenues derive mainly from broadcasting, 

sponsorship, and matchday income, the financial sustainability of Portuguese football clubs 

relies predominantly on player development, valuation, and international transfers. Within 
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this transfer-driven model, the English Premier League is particularly vital, as it constitutes 

the principal destination and leading purchaser of Portuguese players, thereby 

underpinning the financial stability of domestic clubs. 

This paper addresses this gap by analysing the transfer of players’ economic and 

sporting rights, where economic rights refer to entitlements to financial benefits from 

transfers, and sporting rights concern the entitlement to register and field a player. It 

demonstrates how these rights are significant to the national economy and to the financial 

stability of football clubs, providing a comprehensive assessment of the economic relevance 

of professional football in Portugal, with particular emphasis on the strategic role of players. 

Drawing on data from five consecutive seasons (2016–2021), the study examines how 

players´ transfers, youth development, and international mobility not only shape sporting 

success but also sustain the financial viability of Portuguese sport societies (or SADs, an 

acronym for Sociedades Anónimas Desportivas, the term used in the Portuguese context). 

By positioning players as key strategic assets within the global transfer market, this 

research highlights the central role they play in the industry’s sustainability. Furthermore, it 

highlights the crucial importance of safeguarding players' health, particularly through the 

prevention and management of injuries, as players’ availability, performance, and market 

value are closely intertwined. In this context, ensuring player well-being is not only an ethical 

imperative but also a fundamental economic concern for football clubs operating in 

increasingly competitive national and international markets. 

 

2.2. The Economic and Institutional Context of 
Professional Football in Portugal 

2.2.1. Institutional and Legal Framework - Sports Societies (SADs) 

and Professional Leagues in Portugal 

The legal and institutional framework governing professional football in Portugal is 

rooted in the 1st Basic Law of the Sports System (Law no. 1/90), which introduced the 

formal creation and regulation of legal entities specifically designed for the management of 

professional sports competitions, including sports societies or SADs (terms that will be used 

interchangeably throughout this paper) and the professional leagues. Although Liga 

Portugal, the body responsible for organising professional football competitions, was 

officially founded in 1978, its structure and governance have evolved significantly through 

successive legislative reforms aimed at increasing financial transparency, competitive 

balance, and organisational autonomy (Law no. 19/96; Law no. 5/2007). 
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In the Portuguese context, professional football is structured around an autonomous 

league system, namely Liga Portugal, which possesses administrative, technical, and 

financial independence while still operating under the umbrella of the Portuguese Football 

Federation. Liga Portugal is responsible for managing the Primeira Liga (First league), 

Segunda Liga (Second league), and Taça da Liga (League Cup), encompassing a total of 

34 SADs: 18 in the top tier and 16 in the second league (although there are 18 teams). 

Portuguese sports law differentiates between sports clubs and sports societies. 

Sports Clubs are non-profit associations primarily focused on promoting and practicing 

sports at the amateur and community levels. In contrast, sports societies are for-profit 

limited liability companies dedicated to managing professional sports teams and related 

commercial activities, such as event organisation, merchandising, broadcasting rights, and 

sponsorship competitions (Law no. 10/2013). 

The creation of SADs allowed Portuguese football to adapt to the demands of the 

modern sports industry, facilitating capitalisation, attracting investment, and enhancing 

professional management practices. While the SAD model aims to improve financial 

transparency and operational efficiency, sports clubs remain central to the cultural and 

historical identity of Portuguese football. This dual structure ensures that while the 

commercial dimension of football is developed through SADs, the core social and 

community role of sports clubs is preserved, balancing market-oriented dynamics with the 

safeguarding of tradition and social impact.  

The development of SADs has played a pivotal role in the modernisation and 

professionalisation of Portuguese football. By enabling clubs to access capital markets, 

attract foreign and domestic investment, and enhance corporate governance, the sport 

societies model has fostered greater financial stability and competitiveness in both domestic 

and European competitions (Barros & Leach, 2006). The increasing professionalisation of 

the sector has strengthened governance structures and enhanced transparency, aligning it 

more closely with broader economic development goals (Barros and Leach, 2006). 

In recent years, several Portuguese clubs have benefited from this structure, securing 

substantial revenues from player transfers, broadcasting rights, and commercial 

sponsorships - revenue streams that are crucial for maintaining competitiveness in the 

highly globalised football industry (Silva & Filipe, 2013). Moreover, the SAD system has 

facilitated the growing integration of Portuguese teams into international markets, 

particularly through the export of football talent, which has become a defining characteristic 

of the country's football economy. However, this commercialisation also raises challenges 

concerning financial sustainability, competitive inequality, and the tension between sporting 

success and profit maximisation, issues that continue to attract academic scrutiny (Andreff, 

2009; Plumley et al., 2018). 



19 
 

2.2.2. Economic Relevance of Sports Societies and Professional 

Leagues in Portugal 

The Portuguese professional football league and its associated sports societies exert 

a significant social and economic impact on the country. Socially and culturally, football is 

profoundly rooted in Portuguese society, serving as a significant source of entertainment 

and emotional expression for a wide demographic. It plays a key role in shaping local and 

regional identities, reinforcing community cohesion, and offering a socially acceptable outlet 

for collective tensions, often functioning as a "social safety valve" (Moreau et al., 2020). 

Football also permeates various dimensions of Portuguese social life, from neighbourhood 

rivalries to national pride, thereby embedding itself in the country’s social fabric (Armstrong 

and Giulianotti, 2001). Economically, the professional football sector operates as a powerful 

engine for ancillary industries, including tourism, media, retail, and betting (Barros & 

Ibrahimo, 2002). Furthermore, the international visibility of Portuguese clubs and players 

enhances the country’s global prestige and soft power (Rookwood, 2019; Gouveia, 2022). 

Economically, the contribution of professional football, namely the two leagues, to the 

Portuguese economy is also evident in its impact on country’s balance of payments through 

the capital account, GDP and taxes associated with player salaries, club operations, and 

consumption related to football events. As illustrated in Figure 2.1, the football industry 

contributes steadily to Portugal’s GDP, except for the Covid-19 pandemic period, when most 

competitions were temporarily halted. The football industry has consistently made a stable 

contribution to Portugal's GDP over the past five seasons, with its direct contribution varying 

between 0.2% and 0.27% of national GDP (EY and Liga Portugal, 2018, 2019, 2020, 2021, 

2022). This consistent performance underscores the sector's resilience and ongoing 

economic significance, even amid broader economic fluctuations. Beyond its direct impact 

on GDP, professional football plays a significant role in strengthening the national tax base 

through multiple channels. The industry generates measurable revenues for the state 

through Corporate Income Tax, Personal Income Tax, Value-Added Tax, and Social Security 

contributions, underscoring its importance not only as an entertainment and cultural asset 

but also as a key contributor to public finances. It is worth noting that this figure excludes 

the industry’s wider indirect economic effects in related sectors such as catering, 

accommodation, media, betting, and transportation. In 2024, for example, the total volume 

of sports betting in Portugal amounted to €2.053 billion, with football alone accounting for 

approximately 75% of this figure (SRIJ, 2024). 
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Figure 2.1. Contribution of the Football Industry to GDP (%) and tax revenue (million euros) 

 

 

Source: Author’s own elaboration based on data from EY and Liga Portugal (2018, 2018, 2020, 2021, 2022). 

 

Additionally, the football industry in Portugal plays a crucial economic role by 

supporting national employment. According to the fifth edition of the Portuguese 

Professional Football Yearbook, the 2020–21 season recorded a historic high of 3,729 direct 

jobs, reflecting a 4.2% increase over the previous season (EY & Liga Portugal, 2022). 

Moreover, football has become a cornerstone of Portugal's sports tourism sector. High-

profile matches, most notably international fixtures and European club competitions, 

regularly attract thousands of visitors, generating significant economic benefits for local 

industries such as hospitality, catering, transport, and other services (Sousa & Maguire, 

2022). Even at the grassroots level, increasing youth participation and regional tournaments 

stimulate local economies and contribute to sustainable economic development (Sousa & 

Maguire, 2022). Consequently, professional football in Portugal operates as a vibrant 

economic activity and occupies a strategically important position within the national 

economic landscape. 

In a nation with a relatively small domestic market, Portugal’s football infrastructure 

and international reach render the sport not only a cultural emblem but also an essential 

economic instrument aligned with national development and global visibility objectives. 
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2.2.3. Financial Performance and Sustainability of Sports Societies 

Despite the football sector's overall economic importance, individual SADs in Portugal 

reveal persistent structural weaknesses. This is particularly concerning, as the financial 

performance of clubs has been recognised as a key determinant of their long-term viability 

(Ati et al., 2024).  Most Portuguese SADs face financial instability, often operating under 

conditions that verge on technical bankruptcy. As depicted in Figure 2.2, aggregated net 

results for sports societies across five consecutive seasons show negative results in three 

of them. Financial statements confirm that most Portuguese sports societies regularly report 

negative net results, with many technically operating under conditions of bankruptcy. Even 

in the best-performing years, no more than 18 societies (just over 50%) have reported 

positive net outcomes (EY & Liga Portugal, 2018, 2019, 2020, 2021, 2022). In the 2020/21 

season, only eight societies achieved positive results, underscoring the fragile financial 

health of the sector (EY & Liga Portugal, 2022). 

 

Figure 2.2. Results of sports societies competing in Portuguese professional leagues 

(million euros). 

 

 

Source: Author’s own elaboration based on data from EY and Liga Portugal (2018, 2018, 2020, 2021, 2022). 

 

The sale of players’ economic and sporting rights emerges as a crucial factor in 

restoring financial balance. As shown in Figure 2.3., income from the development and sale 

of economic rights over football players constitutes the primary source of revenue for most 

sports societies, on first league, surpassing other streams such as broadcasting rights, 

competitions, and commercial sponsorships. This revenue dependency not only 

underscores the strategic economic value of players’ economic and sporting rights but also 
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exposes SADs to considerable financial risk stemming from performance volatility and 

fluctuations in the transfer market.  

 

Figure 2.3. First League Sport Societies Revenues 

 

Source: Author’s own elaboration based on data from EY and Liga Portugal (2018, 2018, 2020, 2021, 2022).  

 

In this context, the role of players as the foremost economic asset of Portuguese 

football becomes even more evident, with the sale of their economic and sporting rights 

accounting for over 32% of total revenues across the five seasons analysed. The ability to 

develop, retain, and transfer talent is not only a sporting imperative but also an economic 

necessity for clubs seeking sustainability and growth. Understanding the economic 

dynamics surrounding players is therefore essential to fully appreciating the broader 

economic relevance of professional football in Portugal, a theme further explored in the 

following sections. 

 

2.3. The Strategic Role of Football Players as the Primary 
Asset of Sports Societies  

The continuous expansion of grassroots participation highlights the crucial role of 

football players as the primary asset of sports societies, ensuring both sporting excellence 

and economic sustainability. In the 2023/24 season, the Portuguese Football Federation 

(FPF) registered approximately 242,000 football and futsal players, representing a 9% 
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increase from the previous season, which demonstrates the strong grassroots appeal of the 

sport (FPF, 2024a). The continued growth in youth participation is especially evident in the 

under-7 category, which saw an increase of over 11% in registered players during the same 

period (FPF, 2024b). This sustained growth ensures a robust talent pipeline essential for 

both sporting success and the long-term economic sustainability of football in Portugal. 

At the heart of this system are football players, whose development and progression 

from grassroots to elite levels make them the principal asset of sports societies. More than 

mere employees, players generate sporting performance and financial value, with their 

economic rights recognised as intangible assets in club balance sheets (Stolowy & Wu, 

2025). Their market valuation, transferability, and on-field impact directly influence both 

competitive outcomes and financial performance. From an accounting perspective, 

footballers meet the criteria for recognition as intangible assets: they generate future 

economic benefits and can be reliably measured (Limba & Sapulette, 2021). Their value 

fluctuates based on performance, age, potential, and contractual conditions, making human 

capital management a strategic priority for professional clubs (Morrow, 2003). Player 

registrations often represent the most significant asset category for clubs in top leagues, 

influencing not only balance sheets but also investor confidence and access to credit (Sauer 

et al., 2024). 

Framing this dynamic within a global value chain perspective reveals two dominant 

governance structures in world football: “producer-driven” models, where clubs invest in 

player development (common in the Global South), and “buyer-driven” models, where 

wealthier clubs in the Global North concentrate on acquiring talent (Brewer, 2017). These 

structures generate asymmetric resource flows and reinforce global inequalities, with 

Southern clubs acting as talent producers and Northern clubs capturing the highest value 

returns. It reinforces the strategic role of football players not only as key organisational 

assets but also as central nodes in global sporting and economic circuits. This strategic role 

creates a virtuous cycle: clubs with greater financial capacity can invest in talented players, 

increasing their chances of sporting success, which in turn boosts revenues and enhances 

the club's ability to attract further talent and capital (Lago et al., 2006). 

Data from the Deloitte Annual Review of Football Finance on Europe's "Big Five" 

leagues reveals that player salaries consume a significant share of revenues, averaging 

around 75% and reaching up to 98% in France (Deloitte, 2023). In the English Premier 

League, for most clubs, the net value of players exceeds total net assets (Deloitte, 2023). 

Figures A2.1. and A2.2., in the appendix, provide detailed illustrations. 

In Portugal, this dependency is particularly pronounced: limited revenues from ticket 

sales, broadcasting, and sponsorship have made the sale of players’ economic rights, 

accounting for over 32% of sports societies’ income in recent years, the cornerstone of 
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financial sustainability. The country’s tradition of producing elite talent, from Luís Figo and 

Cristiano Ronaldo to Bernardo Silva and João Félix, underscores the strategic role of player 

development and transfer as a key pillar of the industry. This model has been reinforced by 

macro-level policies of the Portuguese Football Federation (FPF) and Liga Portugal, 

including the creation of the national under-23 league (Liga Revelação), rules promoting 

home-grown players (FPF, 2024c), and the authorisation of ‘B teams’ in the Second League 

(FPF, 2020). Preserving and enhancing this human capital is essential not only for sporting 

success but also for the financial survival of Portuguese clubs, with injuries representing a 

critical risk that can simultaneously undermine performance and revenues. 

 

2.4. The global market for professional football players 
transfers and its micro- and macro-economic Impact 

The global football transfer market has evolved into a multi-billion-euro industry that 

plays a pivotal role in shaping the financial and sporting landscapes of professional clubs. 

Transfers involve the movement of players between clubs, typically in exchange for financial 

compensation. They are regulated by both international governing bodies, such as FIFA and 

UEFA, and by national football associations. Over the past decade, the football transfer 

market has emerged as a growing area of interest within the academic literature (Dieles et 

al., 2024; Minchuk, 2024; Van der Burg, 2024), reflecting its expanding economic and 

strategic significance. 

 

2.4.1 International Mobility of Football Players and the Bosman 

Ruling 

The international mobility of professional footballers is a hallmark of the modern 

football industry, shaped by both push and pull factors, including performance ambitions, 

financial incentives, and improved training environments (Magee et al., 2022). Many 

athletes follow self-initiated expatriation paths, migrating temporarily by their own volition to 

pursue sporting careers abroad (Cerdin & Selmer, 2013). These individuals often rely on 

agents or scouts but ultimately make autonomous career decisions (Dolles & Egilsson, 

2017). 

This trend has reached significant scale: over 18,000 foreign players were active 

globally in top-tier leagues in 2015, and professional footballers change clubs on average 

six times, with around 40% of these moves being international (Poli et al., 2015; Velema, 

2016). However, player migration is not evenly distributed. Economic disparities, regulatory 
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frameworks, and labour laws shape selective mobility patterns that favour wealthier leagues 

and regions (Maguire & Stead, 1998; McGovern, 2002; Poli & Ravenel, 2005). 

A landmark in this trajectory was the Bosman Ruling in 1995, which eliminated transfer 

fees for out-of-contract players within the EU and lifted squad quotas for EU nationals. This 

legal shift aligned football with broader EU labour laws, securing freedom of movement for. 

Its impact was profound: the proportion of foreign players in major European leagues rose 

from 15% in 1995 to 35% by 2000 (Ichniowski & Preston, 2014). It also intensified global 

talent competition, prompting clubs to invest in youth development and player trading as 

core financial strategies (Norbäck et al., 2021). 

For Portuguese clubs, the globalised player market underscores the strategic 

importance of developing domestic talent and safeguarding player value. As transfers 

constitute a major revenue source, particularly in countries with smaller commercial 

markets, the health, performance, and marketability of players are crucial to both sporting 

and financial sustainability. England has emerged as the leading destination for Portuguese 

player transfers, generating around 30% of international transfer revenues between 2014 

and 2023, followed by Spain (19%) and France (13%) (CIES Football Observatory, 2023). 

 

2.4.2. Types of Transfers and Legal Framework 

Football transfers take different forms, including permanent transfers, loans, and free 

transfers, each carrying distinct financial and strategic implications for clubs (Liu et al., 2016; 

Velema, 2019). Permanent transfers involve a player moving between clubs with a transfer 

fee (economic and sporting rights), although fees may sometimes be undisclosed or involve 

player swaps, which are treated as free transfers in some analyses (Liu et al., 2016). Loan 

deals (temporary sporting rights), while temporary, also generate financial flows and are 

increasingly used as strategic tools for player development or financial management, often 

reflecting a player’s market value, similarly to permanent transfers (Velema, 2019, 2025). 

Free transfers occur when a player’s contract expires, allowing the player to move without 

incurring a transfer fee. Although cost-effective, these deals can involve substantial signing 

bonuses or wages, making them strategically complex (Amand et al., 2023).  

The regulatory framework for these transactions is set by the FIFA Regulations on the 

Status and Transfer of Players (FIFA, 2024a), which aim to uphold contractual stability, 

protect minors, and establish mechanisms such as training compensation and solidarity 

contributions to reward clubs that invest in youth development. These mechanisms, along 

with release clauses in employment contracts, provide clubs with safeguards over their most 

valuable human assets - the players, particularly in a globalised market where players´ 
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rights trading constitutes a critical source of revenue. The enforcement of training 

compensation and solidarity mechanisms under FIFA rules further supports the 

sustainability of talent development models in Portuguese clubs, ensuring that formative 

clubs benefit financially when players rights are transferred to other clubs (FIFA, 2024a). 

 

2.4.3. The micro-economic impact of players’ transfers on 

Portuguese Sports Societies 

Players are widely recognised as the most valuable assets of professional football 

teams a reality particularly pronounced in Portugal due to its distinctive business model. 

Unlike most top European leagues, where revenues stem mainly from matchday income, 

broadcasting, and sponsorships, Portuguese clubs rely primarily on the transfer market for 

financial sustainability (Barros & Leach, 2006). Transfer activity accounts for a substantial 

share of total revenues, making the trading of players’ economic and sporting rights the 

central pillar of the Portuguese football economy. 

This transfer-based model positions Portugal as both a strategic commercial bridge 

between Latin America and Europe and a prolific developer of talent. The effectiveness of 

this approach is reflected in Portugal’s consistent ranking among the world’s top five 

countries in international transfers and its positive net transfer balance (FIFA, 2024b). 

Between 2011 and 2020, Portuguese clubs generated a net surplus of approximately €2.5 

billion from player sales (€3.6 billion earned versus €1.1 billion spent), with 2023 transfer 

revenues reaching $671.8 million (FIFA TMS, 2021; FIFA, 2024b). High-profile transfers, 

such as João Neves and Gonçalo Ramos to PSG, further highlight the financial significance 

of this model. 

Central to this business model is youth development, which has become both a 

sporting imperative and a financial cornerstone. Early identification and training of players 

enhance competitive standards while ensuring a pipeline of talent for future transfers 

(McLean et al., 2019). Portugal reputation is reinforced by CIES Football Observatory data, 

which show that Portugal is the only nation with three clubs - SL Benfica, FC Porto, and 

Sporting CP, among the top 10 European teams in terms of locally trained players active in 

the “Big Five” leagues (Poli et al., 2024). These three clubs, combine sporting excellence 

with sustained leadership in net transfer profits (Deloitte, 2023). 

Figure 2.4. illustrates the critical role of homegrown players in ensuring the economic 

sustainability of Portuguese SADs by comparing total revenues from player transfers with 

those generated specifically through the sale of the economic and sporting rights of 

Portuguese-developed talent across five consecutive seasons. The data reveal that 

transfers of homegrown players accounted for between 63% (2018/19) and 162% (2020/21) 
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of total transfer net income. The financial logic of youth development is evident. Homegrown 

players, developed at relatively low cost, generate higher profit margins compared to 

players purchased abroad (Relvas et al., 2010). This considerable share highlights not only 

the financial significance of domestic talent development but also its strategic advantage 

within the Portuguese football economy.  

 

Figure 2.4. Weight of players trained in Portugal in total economic rights over transfers 

among five seasons. 

 

Source: Author’s own elaboration based on data from EY and Liga Portugal (2018, 2018, 2020, 2021, 2022). 

 

Historically, the success of Portugal’s player development strategy can be traced back 

to the late 1980s, when two FIFA U-20 World Cup titles signalled the country’s capacity to 

produce top-level talent. Since then, investment in grassroots football and academy 

infrastructure has created one of the world’s most respected training systems, delivering 

high-quality technical, tactical, and psychological preparation (FBG, 2025). The country’s 

deep-rooted football culture also plays a significant role, with children across Portugal 

engaging in informal play from an early age and benefiting from a wide array of competitive 

youth leagues.  

However, the transition from youth academies to professional football remains highly 

uncertain, as talent identification and development demand substantial time, infrastructure, 

and financial investment. To protect training clubs and incentivise youth development, FIFA 

established the Solidarity Mechanism, which allocates 5% of any international transfer fee 

to the clubs responsible for a players’ training (between 12-23 years old) (FIFA, 2022). This 

mechanism mitigates financial risk, supports sustained investment in youth academies, and 

reinforces both their profitability and their strategic role within the football ecosystem. 
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The dominance of transfer revenues is also reflected in SAD’s financial performance. 

As illustrated in Figure 2.5., the net results of sports societies remain close to zero, while 

revenues from selling players’ economic rights, particularly homegrown talent, represent a 

substantial share of their total revenue. This pattern aligns with research by Havran and 

András (2014) and Morrow (2023), which emphasises the critical role of player transfers in 

sustaining more minor European leagues.  

 

Figure 2.5. Weight of the sale of economic rights of homegrown players on sports 

societies’ revenues 

 

Source: Author’s own elaboration based on data from EY and Liga Portugal (2018, 2018, 2020, 2021, 2022).) and 
Transfermarket (n.d.) 

 

This structural dependence on player transfers makes football players exceptionally 

valuable economic assets within the Portuguese system, while simultaneously exposing 

teams to significant vulnerabilities, most notably the risk of injury. Injuries not only impair 

team performance but also diminish players’ market value, jeopardising financial stability. 

Consequently, effective injury prevention and management become critical strategic 

priorities.  

Given the strategic value of players as economic assets, Portugal mitigates this risk 

through mandatory work accident insurance (Law no. 48/2023), which provides 

comprehensive coverage despite its relatively high premiums. This legal framework is 

notably distinct from those in other European and global contexts, offering a unique 

approach to player protection. Although the insurance premiums paid by SADs are 

substantial, the policies provide broad protection, offering added security to both players 

and clubs. This system enhances financial resilience against injury-related risks; however, 
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it does not prevent the depreciation of players’ transfer value, an especially critical concern 

in a transfer-dependent football economy. 

In summary, the Portuguese football economy is characterised by a high degree of 

financialization and structural reliance on player transfers. Youth development not only 

underpins competitive performance but also constitutes the most profitable and sustainable 

strategy for ensuring long-term viability in a market constrained by lower broadcasting, 

sponsorship, and matchday revenues (Deloitte, 2022; FBG, 2024). Given the critical 

economic dependence on player transfers, it is essential to implement effective injury 

prevention strategies to protect player health, preserve transfer value, and maintain club 

revenues. Looking forward, the integration of artificial intelligence and big data analytics is 

expected to enhance talent identification and predictive modelling, further strengthening 

Portugal’s position as a global leader in player development (Chang et al., 2024). 

 

 

2.4.4. The macro-economic Impact of players’ transfers on 

Portuguese Payment accounts  

Portugal's professional football industry plays a strategic role not only within the 

domestic economy but also in the country's external financial position. The international 

transfer of players’ economic rights generates significant capital inflows for Portugal, 

contributing positively to the country’s balance of payments through the capital account. 

Portugal's dual role as both an importer of talent and an exporter of homegrown talent is 

reflected in its capital account through the continuous flow of non-financial, non-produced 

intangible assets, in this case, the economic rights to football players. These flows are not 

marginal; they have a measurable impact on the country's balance of payments, reinforcing 

the significance of the football industry beyond its cultural and social dimensions. 

As illustrated in Figure 2.6., the contribution of the transfer market to the Portuguese 

capital account has been consistently high over five consecutive seasons (2016/17 to 

2020/21). During this period, revenues from international player transfers accounted for 

between 9.6% and 13% of the capital account balance, reaching their highest point in the 

2019/20 season. Even during the COVID-19 pandemic, when global transfer spending 

contracted sharply, Portugal maintained a positive transfer balance, albeit reduced to 

around 4.5%. It highlights the vulnerability of countries with transfer-dependent football 

economies to global shocks (Gouveia & Pereira, 2020, for a review).  
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Figure 2.6. Capital account impact of the Portuguese football industry through players’ 

economic rights 

 

Source: Author’s own elaboration based on data from EY and Liga Portugal (2018, 2018, 2020, 2021, 2022), Transfermarket 
(n.d.), INE (2021) and Banco de Portugal (n.d.) 

 

The magnitude of these figures suggests that the financial health of Portuguese 

football is not only a microeconomic issue affecting individual clubs but also a 

macroeconomic factor of national relevance. The sustainability of this model, however, is 

exposed to risks, including global market fluctuations, regulatory changes, and, importantly, 

the physical health of the players themselves, who are the core assets of this economic 

system. This structural dependency highlights the crucial role of player availability and 

performance, which are directly impacted by player injuries. The economic repercussions 

of injuries can extend beyond SADs and teams, potentially impacting the broader financial 

performance of the Portuguese football industry and its contribution to the national 

economy. Given the centrality of this issue, exploring the economic impact of player injuries 

represents a crucial avenue for further research. 

 

2.5. Conclusion 

This study set out to examine the strategic importance of professional football for the 

Portuguese economy, with particular emphasis on the role of players as the core assets of 

sports societies. The findings demonstrate that football, beyond its sporting and 

entertainment dimensions, constitutes a major economic sector in Portugal, contributing to 

GDP, employment, tax revenue, and international visibility, while also strengthening the 

country’s capital account balance. A symbolic illustration of this global projection is Cristiano 

Ronaldo, who epitomises how homegrown talent can embody national identity and act as 

one of Portugal’s most recognisable global ambassadors. 
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The development, valuation, and transfer of players have emerged as the cornerstone 

of the financial sustainability of Portuguese sports societies. Faced with a limited domestic 

market and restricted commercial revenues, Portuguese SADs, together with the FPF and 

Liga Portugal, have strategically positioned themselves as talent incubators within the 

global football economy. 

The present study highlights that the export of homegrown talent, developed through 

robust youth academies, generates substantial financial returns at relatively low cost. 

Football, beyond its sporting and entertainment dimensions, is confirmed as a significant 

economic sector in Portugal, contributing to GDP, employment, tax revenues, international 

visibility, and particularly to the capital account balance. More than 30% of club revenues 

derive from the sale of players’ economic and sporting rights, the main income stream and 

often the decisive factor enabling Portuguese SADs to offset negative results. This model 

has sustained Portugal’s competitiveness at national and international levels while 

reinforcing its capital account through the transfer of non-financial intangible assets. It has 

also fostered the development of talent, reflected in the achievements of the national team, 

including the European Championship title and two UEFA Nations League victories. 

Nevertheless, the strong reliance on the transfer market exposes Portuguese football 

to vulnerabilities. External shocks, such as the COVID-19 pandemic, and internal risks, 

particularly player injuries, can jeopardise both sporting performance and financial stability. 

This underlines the need for continued investment in talent development, sound financial 

governance, and player welfare. 

This article provides a comprehensive overview of the economic significance of 

Portuguese professional football, offering a solid theoretical and empirical foundation for 

future research. Subsequent studies will examine in greater depth the impact of player 

injuries on the performance and financial sustainability of Portuguese sports societies, 

thereby advancing the understanding of the interconnections between sport, health, and the 

economy. 

 

2.5.1. Limitations and Future Research 

This study is not without limitations. The analysis is primarily based on aggregated 

financial data and publicly available reports, which may not fully capture the complexity of 

individual SADs’ strategies or private contractual arrangements. Additionally, while the study 

highlights the economic significance of player transfers, it does not provide a detailed 

microeconomic analysis of individual transactions, or the valuation methodologies used for 

players. 
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Future research should explore the long-term sustainability of the current economic 

model, considering the increasing financial polarisation within European football and the 

evolving regulatory landscape. Further investigation into the economic impact of player 

injuries, the effectiveness of player welfare policies, the impact of insurance policies in the 

transfer market, the indirect impact of the football industry in Portuguese economy, and the 

resilience of sports societies to global economic shocks would provide valuable insights to 

both scholars and practitioners. 

 

2.5.2. Theoretical and Practical Implications 

This study offers several theoretical and practical contributions to the fields of sports 

economics, management, and public policy. From a theoretical perspective, it reinforces the 

understanding of professional football as an industry where intangible assets, specifically 

football players, play a decisive role in shaping both organisational performance and 

national economic outcomes. The research highlights the interconnectedness between 

sporting success, financial sustainability, and macroeconomic indicators, contributing to the 

growing literature on the economics of sport and the valuation of human capital. 

The findings also provide empirical evidence on the strategic importance of youth 

development systems as a source of competitive advantage for countries with smaller 

domestic markets. By framing football players as key economic assets, this study offers a 

conceptual bridge between micro-level club management and macroeconomic 

performance, encouraging future research to explore this relationship in greater depth. 

From a practical standpoint, the article emphasizes the importance of sports societies 

adopting balanced management strategies that strike a balance between financial prudence 

and sustained investment in talent development. Policymakers may also draw important 

lessons from the study, particularly regarding the role of football in contributing to 

employment, tax revenues, and the country’s balance of payments. Moreover, the heavy 

reliance on the player transfer market highlights the need for improved risk management 

practices, particularly in areas such as player health, welfare, and mitigating economic 

shocks. 

Ultimately, the findings of this research underscore the importance of monitoring the 

impact of external crises, such as global pandemics, on sports-related economic sectors. 

This knowledge is essential not only for sports organisations but also for national economic 

planning and resilience building. 
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CHAPTER 3 - PREDICTING INJURY SEVERITY IN 
PORTUGUESE PROFESSIONAL FOOTBALL: AN AI-
DRIVEN ANALYSIS USING DEEP NEURAL 
NETWORKS 

Manuscript submitted to BMC Sports Science, Medicine and Rehabilitation on 17 April 2025  
 

Abstract 

The Portuguese professional football industry plays a significant role in the national 

economy, contributing approximately 0.26% of the Gross Domestic Product. In this context, 

injuries, particularly their severity, directly impact the performance of this industry. This 

study explores the key predictors of injury severity among professional football players. An 

Artificial Intelligence model - deep neural network was used to model data from 1,639 

injuries recorded over five consecutive seasons (2016–2017 to 2020–2021) in Portugal’s 

two top football leagues. The model attained an overall predictive accuracy of 76%, 

identifying recovery time, injury history, player tactical position, and nationality (in that order) 

as the most significant predictors of injury severity. In contrast, player age, usage, and 

league affiliation were found to have minimal predictive value for injury severity. These 

findings emphasize the importance of comprehensive injury management systems and 

personalized rehabilitation protocols, particularly for players with substantial injury histories. 

 

Keywords: Professional football injuries; Injury severity; Injury severity prediction; Deep 

neural network. 
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3.1. Introduction 

Injuries in professional football have severe consequences that cross numerous 

aspects of the game. Economically, injuries are a costly burden to clubs, with the average 

cost of an injured player estimated at around EUR 500,000 per month (Cardoso-Marinho et 

al., 2022). Such economic costs transcend the clubs to the broader socioeconomic systems, 

which need comprehensive analyses and prevention strategies (Cardoso-Marinho et al., 

2022). Indeed, a 2020/21 season study revealed that injuries cost clubs in the top five 

European leagues approximately EUR 472 million, including the wages paid to injured 

players but excluding treatment and rehabilitation costs (Fraser & Burrows, 2022). However, 

the cost of injuries has increased, as shown by a study of the last season (2023/24), which 

revealed that injuries cost top leagues EUR 732 million (Herman, 2024). Performance-wise, 

injury negatively impacts the performance of teams through a reduction in the availability of 

key players, hence a direct impact on match results, league standings, and overall team 

performance ( Windt et al., 2018; Suarez-Arrones et al., 2020; Goggins et al., 2021). The 

lack of star players forces teams to use lesser-skilled substitutes, resulting in altered tactics 

and possibly inferior technical ability ( Windt et al., 2018; Goggins et al., 2021). 

For athletes, injuries not only hinder their physical functioning but also have 

psychological effects that persist even after recovery (Goggins et al., 2021). Recent studies 

concluded that injuries negatively affect players' quality of life in the long term (Teixeira et 

al., 2024; Teixeira et al., 2025). The risk of re-injury is an additional problem, especially in 

the case of serious injuries, as it leads to prolonged absences and a drop in the player's 

performance on his return (Armitage et al., 2022).  

Football is a physically demanding sport that requires advanced technical skills and 

peak physical performance. Depending on their playing position, players must cover long 

distances, frequently change direction, sprint, jump, and execute various technical actions 

such as shooting and dribbling, often at high or maximal intensity. The sport's physical 

demands, coupled with frequent collisions, contribute to a high incidence of injuries, which 

can often have long-term consequences (Ekstrand et al., 2011). In addition, the risk is 

further increased by the long training and competition periods of professional footballers, 

which increases the cumulative physical strain. As a result, footballers, despite starting their 

careers at a young age, often must accept a premature end to their careers due to the 

physical wear and tear of sport. A systematic review of epidemiological studies concluded 

that match injury incidence was 36 injuries per 1000 hours of exposure and that this 

incidence rate was identical among all professional leagues (López-Valenciano et al., 

2020). Moreover, most time-loss injuries in professional football players resulted in an 

absence of up to four weeks (Ekstrand et al., 2020). It is, therefore, important to place injury 
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prevention and adequate treatment at the forefront to guarantee team performance and 

minimize economic losses. Risk-mitigation strategies for injury and accelerated recovery 

are of utmost concern to individual players and teams, respectively, highlighting the central 

role of medical and training personnel in professional football ( Bahdur et al., 2018; Armitage 

et al., 2022). The rooted implications of the injury bring about the necessity for continuous 

investment and research work in managing and avoiding injuries in terms of facilitating the 

ultimate sustainability and efficiency of football clubs. The above claim is also supported by 

the report presented by Goggins et al. (2021) and Turnbull et al. (2024). Comprehensive 

warm-up programs, such as FIFA 11+, have been employed to reduce injury rates among 

footballers, establishing the importance of preventive interventions (Mayo et al., 2014). This 

warm-up program has been shown to reduce the risk of injury by 30% (Sadigursky et al., 

2017). 

Footballer injuries are especially relevant in Portugal because of the football industry's 

crucial role in the country's economy and society. In the 2022/23 season, professional 

football contributed EUR 667 million, representing 0.26 per cent of the country's total Gross 

Domestic Product (EY & Liga Portugal, 2024). This figure represents an increase of 8 per 

cent in the previous season. In addition to its direct economic impact, the sector generated 

EUR 228 million in taxes (a 6 per cent increase from the previous season) and generated 

3,504 direct jobs with 74 per cent of the wage bill (EUR 364 million) going to the players 

(EY & Liga Portugal, 2024). Furthermore, the football transfer market in Portugal has 

established itself as an important source of revenue for national clubs, reflecting the 

country's ability to develop and value talent that attracts the interest of international teams. 

In the 2022/23 season, the transfer market recorded a positive balance of EUR 319 million, 

bringing the total surplus over the last six seasons to EUR 1.31 billion (EY & Liga Portugal, 

2024). As an example, two Portuguese clubs - Sporting and Benfica - are among those that 

have trained the most footballers to play in the top five leagues over the last two decades 

(Observatory, 2024). In this context, injuries to professional footballers are a significant 

challenge for the football industry in Portugal, affecting not only sporting performance but 

also the financial sustainability of the clubs and the country's economy. Indeed, recent 

events highlight the severity and impact of injuries in Portuguese football. In September 

2024, Boavista FC encountered an exceptional situation when both primary goalkeepers 

became injured (sustained anterior cruciate ligament ruptures) during the same training 

session, rendering them unavailable for the entire season. Beyond affecting the team's 

performance, this incident created substantial logistical and financial challenges, 

exacerbated by FIFA sanctions restricting player signings.  

Given the significant impact of injuries on performance and long-term health in 

professional football players, research on their causes in Portugal is still limited. Notable 
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examples include (Martins et al., 2022). Regarding injury severity, few studies have 

assessed the underlying factors (Chomiak, J. et al., 2000), and to the best of the authors' 

knowledge, no such study has been conducted in Portugal. This study contributes to the 

literature by examining the predictors of injury severity using an artificial intelligence model 

- deep neural networks - focusing on all injured professional football players from the two 

top leagues over five consecutive seasons (2016/17–2020/21). The present study is the 

first to use such a large dataset, covering all injured professional players from the first and 

second divisions over multiple consecutive seasons. 

 

3.2. The factors behind injury severity in professional 
football - an overview 

Injuries represent a significant challenge for professional football players. Injuries in 

football can be attributed to both intrinsic and extrinsic factors. Intrinsic risk factors include 

a player’s age, previous injuries, days of rehabilitation, playing position, match exposure 

minutes, and physical and mental health conditions (Ekstrand et al., 2011; Svensson et al., 

2016; Kwakye et al., 2023). For instance, a history of previous injuries significantly 

increases the risk of future injuries, with muscle re-injuries being particularly common 

(Rennie et al., 2016; Pérez-Gómez et al., 2022). Also, mental health disorders in athletes 

have been associated with an increased injury risk (Rogers et al., 2024). In football, the 

relationship between mental health and injuries can be bidirectional. There is empirical 

evidence showing that after a serious injury/surgery, a player's risk of developing mental 

health symptoms increases (Pillay et al., 2024). Extrinsic factors are elements linked to the 

playing environment, such as the type and condition of the surface, weather conditions, 

behaviour of the opponents, the level of competition, club affiliation, amount and quality of 

training, equipment (e.g. wearing shin guards), (Chomiak, J. et al., 2000; Zech & Wellmann, 

2017; Chang et al., 2024).  

The relationship between the overall number of injuries sustained by a player during 

a season and their severity is complex and influenced by multiple factors. Although some 

studies have reported the incidence and severity of football-related injuries (e.g., López-

Valenciano et al., 2020) for a review), no study has predicted the severity of the injury based 

on intrinsic and extrinsic injury risk factors. The severity of injuries is categorised concerning 

the number of days of absence and cut points established for minimal, minor, moderate, 

and severe injuries (Nilsson et al., 2016; López-Valenciano et al., 2020). A brief literature 

review of potential predictors of injury severity is provided below. 
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3.2.1. Recurrence of Injuries 

There is evidence that recurrent injuries increase the risk of injuries, but this history 

doesn't automatically imply anything about the severity of injury in the future. For instance, 

studies have shown that the injury rate doesn't always predict how long a player will be out 

due to injury Sedeaud et al. (2020). Also, while the incidence of injury could differ throughout 

the season and between game periods, this is not necessarily reflective of a relationship 

with injury severity (Raya-González et al., 2018). The prevalence and incidence of group 

injury data among the team show that while numerous players are getting multiple injuries, 

the severity of the injuries does not always correlate with the number of injuries sustained 

(Lu et al., 2020; Toohey et al., 2022). Therefore, while players may sustain multiple injuries 

throughout a season, the severity of these injuries depends on various factors and is not 

directly correlated with their frequency. This highlights the importance of considering both 

injury frequency and severity when designing effective injury prevention programs 

(Sedeaud et al. 2020). Consequently, this leads to the formulation of the first research 

hypothesis: 

 

H1: The total number of previous injuries and their severity determine the severity of future 

injuries. 

 

3.2.2. Player Usage - Players’ Matching Exposure  

Evidence that a substantial proportion of injuries occurred in players who routinely 

play more minutes per match, notably more than 75 minutes (Chang et al., 2024). Player 

loading throughout the season and the rate of injury severity are connected through several 

factors. First is that fatigue and chronic microtrauma accumulate throughout a season, 

increasing the rate of injuries, particularly during the latter portion of the season. Increased 

match intensity and unsolved injuries are thought to be responsible for the effect because 

they can cause greater new injury severity (Hoskins et al., 2006). Besides, players' physical 

fitness deteriorates as the season progresses, rendering them more vulnerable to injury 

due to accumulated fatigue (Kolodziej et al., 2021). Besides, the acute chronic workload 

ratio and injury severity relationship imply that higher workloads can result in more severe 

injuries, and therefore there is a requirement for careful workload management throughout 

the season (Sedeaud et al., 2020). The available evidence suggests that player usage 

during a season does influence the severity of the injury, with cumulative fatigue, open 

injury, and workload management playing critical roles in determining the extent of injury 

severity (Hoskins et al., 2006; Sedeaud et al., 2020; Kolodziej et al., 2021). Therefore: 
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H2: The more a player is used, i.e., with more match playing time, the more likely he is to 

suffer severe injuries. 

 

3.2.3. Players Age 

According to most literature on the subject, the player’s age is also an important factor 

in determining the injury severity. The reason for this is that age has a significant bearing 

on the types and mechanisms of injury sustained by players at varying developmental and 

professional stages. In the context of football in youth, adolescent growth spurt, particularly 

in the area of Peak Height Velocity, exposes the players to the risk of specific injuries such 

as apophyseal disorders and muscular imbalances, which cause strains and joint sprains 

(Gans et al., 2018; Johnson et al., 2020; Wik et al., 2021; O’Connor et al., 2024). Alongside, 

19–30 age group professional players are confronted with rising physical demands, 

resulting in excess soft-tissue injuries, like hamstring and groin strains. Such injuries are 

precipitated by high-intensity training schedules and cumulative workload exposure 

(Pfirrmann et al., 2016; Ekstrand et al., 2021). With advancing age above 30 years, overuse-

type injuries, like tendinopathy and cartilage wear and tear, become more frequent, with 

prolonged recovery times due to decreased tissue elasticity and healing capacity (Jiří 

Chomiak et al., 2000; Ekstrand et al., 2021). In the same vein, and according to Proctor and 

Cantu (2000), the risk of serious injuries, including head and spine injuries, generally 

increases with age due to the higher force of impact associated with greater weight and 

speed in older players. Furthermore, there have been several studies which have identified 

that players within the 35-44 years age bracket are 4.4 times more likely to sustain severe 

injuries than their youthful counterparts (Ross et al., 2022). The greater risk has been 

explained through various factors, including increased aggression, heightened 

competitiveness, and morphological changes resulting from growth spurts (Anderson et al., 

2020). 

Furthermore, higher physical attributes in older players, such as increased size, 

strength, speed, and aggressiveness, contribute to their higher risk of injury (Stuart et al., 

2002). The evidence thus tends towards veteran footballers facing a higher risk of 

developing life-threatening injuries after the culmination of multiple factors involving their 

physiology and competition of matches. This emphasizes the necessity for developing injury 

prevention strategies tailored to specific age groups to effectively mitigate the identified 

risks. Consequently, the third research hypothesis is proposed as follows: 

 

H3: The probability of players sustaining severe injuries rises with their age. 
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3.2.4. Players Tactical Position 

The player's tactical position has different characteristics and different physical 

requirements. Epidemiological studies have shown variations in injury incidence and 

severity depending on the player's role. Positions of left and right wingers, central 

midfielders, and side defenders are more prone to severe (Correa et al., 2012; Forsythe et 

al., 2025). This trend can be attributed to the high physical demands, frequent rotational 

movements, and extensive distance covered at submaximal speeds. In contrast, central 

defenders cover shorter distances and are subject to fewer accelerations and direction 

changes, making them less susceptible to injury (Douchet et al., 2023). 

The relationship between player position and the risk of severe injury in professional 

football players is an issue that has yielded inconclusive results. For instance, Engström 

and Renström (1998) and Correa et al. (2012) found no variation in injury rates by player 

position, which showed an equal risk for all positions on the field. However, other research 

indicates that some positions are at greater risk of injury. For instance, goalkeepers and 

defenders have a greater have a greater shoulder injury rate than the rest of the players 

(Lima et al., 2024). In contrast, midfielders were observed to have a decreased injury rate 

in some research but not necessarily in all of them (Engström & Renström, 1998; Hollander 

et al., 2023). The risk heterogeneity of injury by position can be attributed to the varying 

physical requirements and mechanical work each position represents, which can lead to 

different physiological adaptations and susceptibility to injury (Escamilla-Martínez et al., 

2023). While there is no consensus about whether the position in and of itself plays a role 

in significantly altering the risk of severe injury, it is evident that the physical demands and 

specific movements associated with each position can affect patterns of injury. More 

extensive and position-specific studies would be necessary to conclude. It is thus proposed 

that the fourth research hypothesis be formulated as follows: 

 

H4: Players in tactical positions with more physical demands are more prone to serious 

injuries.  

 

3.2.5. Player’s Nationality 

Race and ethnicity are poorly reported and analysed in athlete-specific sports 

medicine literature (Sonnier et al., 2024). The few studies that conducted racial comparison 

concluded that white athletes had higher rates of sports specialisations mainly because they 

started competing at a younger age and spent more time training for their primary sport 

(Jayanthi et al., 2018). Regarding specific injuries, there is evidence that black athletes are 

twice as likely to rupture their Achilles tendons compared to white (Lemme et al., 2018). 
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Also, recovering from operative fixation of tibial plateau fractures was higher among white 

athletes (Kugelman et al., 2017). Among women's basketball associations, it was found that 

white players have a significantly higher likelihood of sustaining an anterior cruciate 

ligament tear than black players (Trojian & Collins, 2006) while another study found that 

black athletes had a significantly higher odds ratio of being lost to follow-up after anterior 

cruciate ligament reconstruction surgery (Ramkumar et al., 2019). A study explored 

athletes' mental health condition as an injury risk factor and concluded that athletes from 

racial and ethnic minority groups were significantly more likely to report preseason anxiety 

symptoms, depressive symptoms, and a combination of both compared to White athletes 

(Li et al., 2017). In this regard, other authors found that White athletes consistently had the 

highest vitamin D levels across all racial groups, while Black players exhibited the lowest 

average levels (Weber et al., 2021). Notwithstanding this evidence, the relationship 

between race and ethnicity and professional football risk of injury and their severity is 

lacking.  

Further, the risk of injury in professional football varies significantly between countries 

(van Beijsterveldt et al., 2015). However, large amounts of geographical unavailability of 

data remain, particularly beyond Europe. A dearth of multi-season regional injury data for 

non-European continents compromises the ability to draw firm conclusions about trends in 

injury from across different geographic settings (Lu et al., 2020). This limitation of 

comprehensive data underlines the need for increased studies to examine the potential 

connections between a player's country of birth and susceptibility to injury. Thus, based on 

the aforementioned considerations, we propose the following hypothesis: 

 

H5: The nationality of players may significantly impact the severity of injuries in professional 

football. 

 

3.2.6. Top-Tier and Second-Tier Leagues Players 

A further injury risk factor is the level of the football league. Several studies found that 

lower-tier leagues report higher overall injury rates, whereas higher-tier leagues exhibit 

greater severity for specific injury types. As García-Fernandez et al. (2017) reported, the 

injury incidence is more significant in the lower leagues of Spanish football. The authors 

speculated that such greater incidence may be attributable to lower fitness levels or access 

to medical services. Likewise, Jiri Chomiak et al. (2000) found that traumatic injuries, i.e., 

ligament ruptures and fractures, were more common in elite athletes as a result of the 

heightened intensity and physicality of sports at this level. Several studies have determined 
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that match congestion and workload are among the factors that contribute to the risk of 

serious injury in first leagues. 

Despite the insights gained from the available pool of literature, several 

inconsistencies remain. For example, Ekstrand and Tropp (1990) noted that the incidence 

of ankle injury was equal across the professional levels of play, thus challenging the 

assumption that injury severity increases in higher leagues. Also, Nitta et al. (2021) found 

a similar incidence of injury to the anterior cruciate ligament of the knee in professional 

football players in the first and second divisions of the Brazilian soccer championship 

between 2015 and 2019. In addition, Muaidi (2019) noted a preponderance of contact 

injuries in studying the Saudi Professional League. The findings suggest a multifaceted 

interaction between level of competition and serious injury, with elite leagues containing 

certain risk factors inherent in match intensity and workload and lower leagues containing 

greater injury rates potentially linked to differences in fitness and constraints of resources. 

The bibliography offers supplementary insights that serve to deepen complexity. 

According to Engström and Renström (1998), players in elite leagues have an increased 

risk of injury for several reasons. They are exposed to higher intensities of training and more 

game participation than in lower divisions, thus exposing them to higher risks of injury. 

Players from top teams in the first division face higher competitive pressure as they 

participate in national and international competitions. This results in increased fatigue, fewer 

rest days, and, consequently, a higher risk of injury. Nevertheless, the first divisions provide 

better working conditions for players, particularly regarding resource quality, equipment, 

medical assistance, and technical support, which may reduce the risk of injury or, at the 

very least, its severity. In addition, economic and performance pressure in top-level 

professional leagues also contributes to the risk of injury. Clubs pay players much money, 

and injuries cost clubs significantly and affect the overall team performance(Page et al., 

2022). The football league level has been demonstrated to play a crucial role in determining 

the risk and type of injuries sustained by professional players. These athletes face elevated 

risks due to increased exposure and elevated demands (Engström & Renström, 1998; Van 

Beijsterveldt et al., 2015; Page et al., 2022). Therefore, we may hypothesise that: 

 

H6: Elite leagues tend to experience more severe injuries, while lower-level leagues 

generally report less severe injuries. 
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3.3. Materials and Methods 

 

3.3.1. Study design 

The present investigation employs a causal study design, utilizing artificial intelligence 

(AI) based on a deep-learning artificial neural network to examine the relationship between 

risk-injury factors and the severity of injuries sustained by athletes. Conventional statistical 

methodologies frequently encounter difficulties in adequately capturing non-linear 

interrelationships among contributing factors and the outcomes of injuries. AI emerges as 

a promising solution for addressing these complexities by accounting for direct and indirect 

causal pathways. 

 

3.3.2. Data collection 

Conducted throughout five seasons - 2016/2017 to 2020/2021, this causal study 

focused on the first and second leagues of professional men's football teams competing in 

Portugal. All players who suffered injuries during the five seasons were considered for 

analysis. We rely on secondary data collected from publicly available sources, including 

websites such as Transfermarkt (https://www.transfermarkt.pt), the Football Yearbook 

(Anuário do Futebol) for each season (e.g. https://www.ligaportugal.pt/press-

releases/289/anuario-do-futebol-profissional-portugues-2020-21) and the official websites 

of the football clubs from the first and second league (e.g. 

https://www.sporting.pt/pt/futebol/equipa-principal/plantel/franco-israel-wibmer). A rigorous 

systematisation of all these data was required, which proved to be a complex and time-

consuming task, as it involved collecting and cross-referencing player-level information from 

these multiple. A total of 1656 players had injuries during the five seasons, but after 

removing outliers, the total number of observations was adjusted downward to 1639.   

The variable injury severity was categorized based on the number of days of absence 

according to medical practitioners and Nilsson et al. (2016), as follows: minimal, minor, 

moderate, major and severe. The injury risk factors considered in the analysis were players' 

age, nationality, tactical positions, matching exposure, number of injuries suffered, season 

and division played. A detailed description of the variables is summarized in Table 3.1. 

 

 

 

 

 

https://www.transfermarkt.pt/
https://www.ligaportugal.pt/press-releases/289/anuario-do-futebol-profissional-portugues-2020-21
https://www.ligaportugal.pt/press-releases/289/anuario-do-futebol-profissional-portugues-2020-21
https://www.sporting.pt/pt/futebol/equipa-principal/plantel/franco-israel-wibmer
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Table 3.1. Definition of the variables employed in the study. 

Variable Description Scale Values 

Season The season when the injury occurred Nominal 1,2,3,4, or 5 

Injury severity * 
Degree of severity of the player's last 

injury 
Ordinal 

1 = Minimal (1–3 days) 

2 = Minor (4–7 days) 

3 = Moderate (8–28 days) 

4 = Major (28- 120 days) 

5 = Severe (= > 120 days) 

Number of Injuries 
Number of injuries a player has suffered 

during the Season 
Ratio  

Player Usage 

Percentage of player utilization in all 

matches (used in more than % in all 

matches) 

Ordinal 

1 = used in more than 80% 

2 = used between 50% and 79% 

3 = used between 21% and 49% 

4 = used in less than 20%  

Age Age of the player in the current season Ratio  

Tactical Position 
Player's position on the football field in 

the Season 
Nominal 

1 = Midfielder 

2 = Defensive Midfielder 

3 = Full-back 

4 = Defender 

5 = Winger 

6 = Striker  

7 = Second Striker/Supporting 

Forward 

8 = Goalkeeper 

Nationality Player citizenship Nominal 

1 = Europe 

2 = Southern Europe 

3 = Africa 

4 = North Africa 

5 = America 

6 = South America 

7 = Asia 

8 = Middle East 

League 1st or 2nd leagues Nominal 1 or 2 

Total Injuries 
Number of injuries suffered by the player 

before the current injury 
Ratio  

Total days of recovery  Number of days the player was off  Ratio  

 
* A framework consistent with the guidelines established by the FIFA Medical Assessment and Research Centre (F-MARC) 
was used to define injuries and the associated data collection procedures. These protocols have been meticulously designed 
to ensure uniformity and accuracy in the reporting and analysis of football injuries. 

 

 

3.3.3. Data Analysis with AI 

Deep neural networks (DNNs) are machine learning models with multiple layers of 

interconnected neurons, enabling hierarchical feature extraction through non-linear 
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processing (LeCun et al., 2015). They use activation functions, weight matrices, and biases 

to map complex input-output relationships, with deeper layers learning more abstract 

representations (Greff, 2017). DNNs employ backpropagation and gradient descent to 

adjust parameters during training, achieving high accuracy and showing potential for 

optimal classification performance (Sahoo & Karmakar, 2023). Theoretical studies have 

shown that intense networks can achieve Bayes optimality for classification tasks, providing 

insights into the benefits of depth in neural architectures (Radhakrishnan et al., 2022). 

The proposed neural network architecture employs a multi-layer perceptron structure 

with additional attention mechanisms to weigh the relative importance of different input 

variables. It comprises an input layer that processes standardized variables, multiple hidden 

layers with Rectified Linear Unit (ReLU) activation functions, dropout layers for 

regularization, and an output layer that predicts injury severity on a continuous scale 

(Softmax function). Forward propagation in the hidden layers applies an affine 

transformation followed by a non-linearity: 
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The final layer (output layer) generates a vector of logits: 
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where Cz , and C  is the number of classes. The softmax function converts the logits into 

class probabilities: 
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where each ˆ
iy represents the predicted probability for the class i , ensuring that the sum of

ˆ
iy  is equal to one. The softmax is used in the output layer of neural networks to assign 

probabilities to the different classes. The value with the highest probability is often chosen 

as the model's prediction. Lastly, the model is trained by minimizing the cross-entropy loss 

function between the predicted distribution ŷ and the actual distribution y : 
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where
iy is a one-hot encoded indicator for the true class ( 1iy = if the observation belongs 

to the class i , otherwise 0iy = ). The model performance can be evaluated by accuracy in 

severity classification, Mean Absolute Error (MAE) on the severity scale, and Area Under 

the ROC Curve. 

The initialization of weights in DNN is crucial for practical training (He et al., 2015), 

with random initialization and proper scaling helps to address vanishing and exploding 

gradients during backpropagation (Glorot & Bengio, 2010). DNN learning relies on 

backpropagation for gradient calculation and parameter updates (LeCun et al., 2015), while 

momentum in Stochastic Gradient Descent (SGD) helps avoid local minima and speeds up 

convergence (Sutskever et al., 2013). Dividing data into training and test sets is 

fundamental in DNN development (Goodfellow, 2016), requiring a rigorous validation 

strategy to ensure generalisation and prevent overfitting (LeCun et al., 2015). The test set 

must remain separate from the training process to ensure an unbiased evaluation (Hastie, 

2009), and cross-validation strengthens this by offering multiple train-test splits for more 

reliable performance estimates (Bishop & Bishop, 2023). The allocation size between 

training and test sets affects model performance, with larger training sets generally 

improving generalisation, if enough test data is retained (Zhang et al., 2021). Multiple runs 

are necessary for proper model evaluation (Wilson & Izmailov, 2020), as they allow for 

systematic assessment across different initializations and hyperparameters (Bouthillier et 

al., 2021), providing insights into stability and reproducibility (d’Ascoli et al., 2020). 

We trained the DNN to identify the optimal setup for assessing how serious a football 

player's injury might be. Thus, the DNN was systematically trained to determine an 

optimized architecture capable of effectively addressing the classification of the severity 

(probability) of a football player's injury. The final architecture consists of four layers, with 

99 input variables, providing a comprehensive data view. For optimization, the SGD was 

used, which is known for efficient and robust convergence. Additionally, ratio variables were 

standardized before training to avoid biases from differing scales. The inner layers, each 

with 12 units, used the ReLU activation function to address issues like the vanishing 

gradient problem and improve training speed. The output layer has five units for multi-class 

classification, with a softmax activation function to produce probabilistic outputs. Finally, the 

cross-entropy loss function was used to evaluate the model's performance by measuring 

the difference between predicted and actual classes. 
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3.4. Results 

Thirty independent runs of DNN were carried out to ensure statistical robustness. 

Table A 3.1. in the appendix describes the runs (values are the arithmetic means), dividing 

the sample into learning and testing. The results show a near-even split between training 

(50.52%) and testing (47.53%) sets, indicating a robust experimental design. The excluded 

cases indicate classes with no simultaneous observations in the learning and test sets. 

Table A 3.2. in the appendix presents the values for the empirical analysis of the DNN 

classification performance. The matrix provides a detailed assessment of DNN’s 

classification performance across five distinct classes. It highlights variations in accuracy, 

showing that the model performs better with higher-numbered classes (3, 4, and 5), 

achieving accuracy between 86% and 94%. In contrast, lower-numbered classes (1 and 2) 

exhibit significantly lower accuracy, ranging from 0% to 20%, indicating difficulty 

distinguishing these classes. The performance metrics from the test set mirror those from 

the training set, with an overall accuracy of 76%. Classes 3, 4, and 5 perform well (77%-

91%), while classes 1 and 2 maintain low accuracy (0%-10%). This misclassification 

suggests potential issues with feature representation in the DNN. Possible contributing 

factors include (1) similarities between lower-numbered classes, (2) insufficient 

distinguishing features for these classes, or (3) biases in the training dataset that limit the 

model's ability to learn effectively. 

Table 3.2. summarizes each independent variable’s weight and normalized weight 

relative to the dependent variable - injury severity. The weights represent the relative 

importance of each variable in predicting injury severity, while the normalized total weights 

provide a percentage contribution of each variable to the model's output. 

Table 3.2. Total weight of the independent variable relative to the dependent variable. 

 Weight Normalized Weight 

Total days of recovery 0.318 100.00% 

Total Injuries 0.197 61.90% 

Number of Injuries 0.16 50.30% 

Nationality 0.113 35.60% 

Tactical Position 0.075 23.50% 

Season 0.041 13.00% 

Age 0.04 12.60% 

Player Usage  0.037 11.80% 

League 0.019 6.10% 

 

 

The total days of recovery emerge as the most significant predictor of injury severity, 

with a weight of 0.318 and a normalized total of 100.0%. The finding supported H1 indicates 
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that the duration of recovery is strongly correlated with the severity of the injury. Longer 

recovery times are typically associated with more severe injuries, which align with 

established medical and sports science principles. The second most influential variable is 

total injuries, with a weight of 0.197 and a normalized total of 61.9%. The result suggests 

that the cumulative number of injuries a player has sustained over their career plays a 

critical role in determining the severity of subsequent injuries. Players with a history of 

recurrence injuries may be more prone to severe injuries due to accumulated physical 

stress or underlying vulnerabilities. The number of injuries also demonstrates significant 

importance, with a weight of 0.160 and a normalized total of 50.3%. This finding confirms 

the impact of recent or frequent injuries on injury severity. Frequent injuries may indicate 

inadequate recovery, chronic issues, or heightened exposure to risk factors, all of which 

can contribute to more severe outcomes. 

Players’ nationality is another notable variable, with a weight of 0.113 and a 

normalized total of 35.6%. While its influence is moderate compared to the top three 

variables, it suggests that factors such as playing style, demographic and potentially 

physiological or even genetic predispositions associated with nationality may indirectly 

affect injury severity. The tactical players' position follows as another meaningful predictor, 

with a weight of 0.075 and a normalized total of 23.5%. Thus, the specific role/position the 

player occupies contributes meaningfully to injury severity prediction due to the unique 

physical demands and injury risks associated with different positions. Thus, hypotheses H4 

and H5 are accepted.  

In contrast, the season, players' age, and usage demonstrate a lower impact on the 

severity of injuries, ranging from 11.8% to 13.0%. League has the least influence, with a 

weight of 0.019 (6.1% normalized), indicating minimal variation in injury severity across 

leagues. 

 

3.5. Discussion 

3.5.1. General Discussion 

The present study used AI to predict the severity of injuries among professional 

football players of the first and second Portuguese divisions during five consecutive 

seasons based on intrinsic and extrinsic risk-injury factors. Based on the application of a 

DNN, the results of this study offer significant insights into the determinants of injury severity 

and provide partial support for our hypotheses.  

Our findings reveal that the number of recovery days and cumulative injury history 

(recurrence of injuries) strongly predict injury severity, thereby supporting H1. DNNs results 
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indicate that the summation of past injury burden and their respective severities – in terms 

of recovery time – demonstrates a strong association with future injury severity. The strong 

support for H1 aligns with existing literature demonstrating that previous injuries significantly 

increase the risk of future injuries, particularly for muscle re-injuries ( Rennie et al., 2016; 

Pérez-Gómez et al., 2022). The findings also corroborate the assertion that while injury 

patterns may fluctuate throughout a season, injury history remains a more critical 

determinant than temporal patterns (Raya-González et al., 2018). Moreover, the high 

weights assigned to the number of recovery days contradict previous research (Sedeaud et 

al., 2020), which found that the injury rate does not always predict how long a player will be 

out due to injury. 

Contrary to our expectations, we only found a moderate influence of players matching 

exposure to injury severity, leading to rejecting H2. Although we support the directional 

relationship between both variables, the magnitude is less pronounced (only 11.8%) than 

we anticipated. Therefore, our findings are only moderately aligned with the existing 

literature that supported a strong relationship between players' usage and the risk of injuries 

(Hawkins et al., 2001; Raimondi & Taioli, 2007; Rennie et al., 2016; Zech & Wellmann, 

2017; Bahdur et al., 2018).  Likewise, H3 is not supported since players' age was found to 

have a minimal impact on injury severity (12.6%), despite the extensive body of literature 

indicating a heightened vulnerability to severe injuries with increasing age. Previous 

research indicates that older players have a significantly higher risk of severe injuries than 

younger ones (Liu et al., 2022), with injury rates rising with age (Wilke et al., 2023). 

The findings regarding the relationship between a player's tactical position and the 

incidence of serious injuries confirm the acceptance of hypothesis H4. Accordingly, we 

found that the player’s position on the pitch predicts almost one-quarter of the injury severity. 

This finding seems to conflict with findings reported elsewhere (Engström & Renström, 

1998; Correa et al., 2012; Smpokos et al., 2019) indicating an absence of variation in injury 

rates according to player position. However, our findings align with studies reporting that 

some tactical positions are more physically demanding and have a more significant impact 

on injury patterns (Escamilla-Martínez et al., 2023; Rhini et al., 2024).   

Similarly, H5 is accepted, as nationality is a relevant factor in predicting injury severity. 

The relevance of players' nationality to injury incidence remains underexplored, and existing 

findings are conflicting. While the acceptance of our H5 is supported by some studies 

(Kugelman et al., 2017; Lemme et al., 2018), others have found no significant relationship 

between both variables (Smpokos et al., 2019). 

Lastly, playing in the first or second league did not predict injury severity, leading to 

the rejection of H6. This finding stands in contrast to the prevailing literature, which suggests 

that there are apparent differences in injury patterns between different levels of competition. 



49 
 

García-Fernandez et al. (2017) reported a higher incidence of injuries in lower leagues, 

while Jiri Chomiak et al. (2000) found traumatic injuries more prevalent among elite athletes. 

Nevertheless, our results are consistent with other studies in Portugal comparing muscle 

strength imbalances among professional football players from the first and second leagues 

found no clear association between competitive level and injury risk (Carvalho et al., 2016).  

In sum, our findings confirm the multifaceted, multidimensional nature of football 

injury, thereby conforming to prior conceptualizations of injury aetiology (Sedeaud et al., 

2020; Cardoso-Marinho et al., 2022; Bennett et al., 2024). 

 

3.5.2. Theoretical Contributions and Implications 

This research contributes to the theoretical body of knowledge on the determinants of 

injury severity in professional football by providing empirical support for the primacy of 

individual injury history. Our study challenges dominant theoretical models that prioritise 

age as the leaden risk factor (Ross et al., 2022; Anderson et al., 2020; Liu et al., 2022) while 

supporting models that emphasise the importance of previous injury patterns (Pérez-Gómez 

et al., 2022; Rennie et al, 2016). Additionally, our findings regarding the impact of nationality 

contribute to ongoing debates about cultural and national variation in injury risk profiles 

[62,90], suggesting the need to reevaluate traditional injury-risk models to incorporate 

cross-cultural considerations better. 

 

3.5.3. Practical Implications 

Our findings provide valuable insights into injury prevention and player management 

in professional football. By identifying key predictors of injury severity - recovery time, 

number of past injuries, tactical position, and nationality - teams can develop more effective 

risk assessment models and personalized training programs. Medical staff and coaches 

can use this information to tailor rehabilitation protocols, adjust workload based on injury 

history, and implement targeted preventive strategies for players in high-risk positions. 

However, the effectiveness of preventive measures relies on player cooperation, as 

evidence suggests that, despite recognizing their high injury risk and the benefits of 

preventive strategies, many players do not intend to follow them (Cardoso-Marinho et al., 

2022). Thus, potential solutions include educational campaigns to raise players’ awareness 

of the short and long-term consequences of injuries, financial penalties for non-compliance 

with prevention measures, and leveraging artificial intelligence to develop innovative tools 

that enhance player health management. Further, the predictive effect of player nationality 

on injury severity emphasises the need for preventive measures and training techniques 
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adapted to different cultural contexts and specific ethnic characteristics, rather than relying 

on universal approaches (Mayo et al., 2014). 

Additionally, clubs may consider these injury severity risk factors in recruitment and 

squad management decisions to optimize player availability and long-term performance. 

Integrating these insights into practice can enhance player safety, improve overall team 

performance, and reduce the economic burden associated with injuries. 

 

3.5.4. Limitations and further research 

Despite the valuable insights provided by this study, several limitations must be 

acknowledged. First, while our AI-based methodology identified key predictors of in-jury 

severity, the model relies on existing data, which may be subject to reporting biases or 

inconsistencies across different sources. Additionally, the study does not account for 

contextual factors such as training intensity, which could further influence injury out-comes. 

Another important limitation is the relatively analysis time frame, as the model was trained 

on data from only five seasons. Given that AI-based models typically require large datasets 

to enhance predictive accuracy and generalizability, the limited data scope may have 

constrained the model’s performance. The DNN model yielded reduced classification 

accuracy for low-severity injuries, suggesting potential shortcomings in differentiating low-

injury classes. 

Future research should aim to refine predictive models by incorporating additional 

variables, such as biomechanical data, psychological factors, and real-time workload 

monitoring. Expanding the dataset to cover a longer period could improve model robustness 

and reliability. Longitudinal studies could provide deeper insights into how injury patterns 

evolve over a player's career. Furthermore, qualitative research exploring player attitudes 

toward injury prevention strategies could help bridge the gap between scientific 

recommendations and practical implementation. Finally, cross-cultural studies may offer a 

better understanding of how nationality influences injury severity, enabling the development 

of more tailored preventive measures. 

 

3.6. Conclusions 

Using a deep neural network the present study explored the predictors of injury 

severity in Portuguese professional football (first and second) division over five consecutive 

seasons. 

The DNN model results emphasise the key role of recovery time and injury history as 

predictors of the severity of the injury. Furthermore, playing position and players' nationality 
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showed a moderate predictive effect, while players' usage, age, and league level showed 

little effect. Study’s results imply that an accumulation of the previous injuries of the 

individual significantly predicts the future risk of injury for a single player with secondary 

contributions made by other intrinsic and extrinsic factors.  

Our results underscore the importance of tracking injury rates, monitoring individual 

injury histories, and assessing recovery times. This will help minimise the severity of 

injuries, increase player safety in professional football, and promote long-term health while 

improving club performance by reducing players' time away from competition. This study is 

original because, to the best of the authors' knowledge, no similar study has been 

conducted that includes all injured players over such an extended period. Recovery time 

and injury recurrence were the strongest predictors of injury severity, followed by players' 

nationality and tactical position on the field. 
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CHAPTER 4 – REAL-WORLD INJURY PATTERNS IN 
PORTUGUESE PROFESSIONAL FOOTBALL: RISK 
PROFILES AND SOCIOECONOMIC CONCERNS 
Manuscript submitted to European Journal for Sport and Society on 16 May 2025 

 

Abstract 

Football is a high-intensity sport involving frequent contact and high physical demands, 

making injuries common. In Portugal, where football plays a major economic role, especially 

through player transfers, injuries carry both sporting and financial consequences. This study 

examines injury incidence and severity among professional players in the First and Second 

Leagues across five seasons (2016/17–2020/21), considering intrinsic (age, nationality) 

and extrinsic factors (tactical position, match participation, league, and environment). Using 

real-world data and quantitative methods, including descriptive, inferential statistics, and 

cluster analysis, findings show that injury incidence is associated with league level and 

nationality, while severity is influenced by league level and match participation. Although 

more injuries occurred in the First League, they were more severe in the Second League. 

Cluster analysis confirmed these patterns, revealing higher incidence among non-European 

players and greater severity among those with low match participation competing in the 

Second League.  

 

Keywords: Football industry; Professional football; Injuries; Injury-risk intrinsic factors; 

Injury-risk extrinsic factors; Portugal. 
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4.1. Introduction 

Football (soccer) is the world’s most popular sport, with over 5 billion fans (FIFA, 

2024) and origins dating back over 3,000 years. From ritualistic beginnings to a global 

industry, football now involves 265 million regular players, of whom few reach the 

professional level (Haugaasen & Jordet, 2012). The sport has become a multi-billion-euro 

sector with economic, social, and cultural significance, serving as a vehicle for national 

identity and soft power, especially in events like the World Cup ( Doidge et al., 2019; Toma 

& Catana, 2021; Guo et al., 2024;  Yiapanas et al., 2024).  

In Portugal, football is a major cultural and economic force, contributing over €662 

million to GDP in 2023/24, with SADs in the top two leagues generating over €1 billion in 

turnover and creating more than 4,000 jobs (EY & Liga Portugal, 2024). The sector relies 

primarily on player transfers abroad, which accounted for 63% of First Division player 

movements and a positive transfer balance of €402 million (EY & Liga Portugal, 2024). 

Thus, injuries threaten not only sporting success but also economic value by affecting team 

performance and player market worth. 

Player performance is central to club success, making injuries costly both athletically 

and economically. High-intensity demands have increased injury risks (Barnes et al., 2014; 

Carling et al., 2015) , with UEFA data showing about 50 injuries per top club per season, 

causing significant player absence (Ekstrand et al., 2021) and financial loss up to €500,000 

per injury (Eliakim et al., 2020). These concerns have placed injury prevention and 

management at the centre of professional football strategy. 

Despite investments in prevention, injury incidence remains stable (Ekstrand et al., 2021), 

and some injuries like hamstring strains are rising (Ekstrand et al., 2022). This persistence 

suggests that current prevention strategies may may not sufficiently address key risk 

factors. Although many studies have explored injury rates and causes (López-Valenciano 

et al., 2020; Hoenig et al., 2022; Martins et al., 2022; Gurau et al., 2023; Chang et al., 2024), 

differences in methodology limit comparability, and several determinants remain 

underexplored. A better understanding of the complex drivers of injury risk is needed to 

inform more effective interventions. 

This study examines injury incidence and severity in Portugal’s First and Second 

Leagues over five seasons (2016–2021) using real-world data. It analyses trends and 

associations with age, ethnicity, position, exposure, and league level. This is the first study 

to assess all injuries across both divisions over multiple seasons. By profiling injury risk, it 

aims to support decision-makers in enhancing player welfare and team performance. 
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4.2. Current State of Research in Professional Football 

Over the past two decades, research on injury patterns in professional football has 

evolved from basic descriptive epidemiology (Hawkins et al., 2001) to exploring individual 

risk factors (Genovesi et al., 2025) and, more recently, complex interactions using advanced 

methods (Chang et al., 2024). Large-scale injury surveillance programs like the UEFA Elite 

Club Injury Study and FIFA Medical Assessment and Research Centre have produced 

valuable longitudinal data across leagues (Ekstrand et al., 2021). However, current 

understanding remains fragmented, with limited integration of intrinsic factors, such as age, 

ethnicity, and physiological traits, and extrinsic factors, which include environmental and 

contextual conditions influenced by team management or scheduling.  

This study considers age and ethnicity as intrinsic risk factors, and tactical position, 

match participation, competition intensity, and environmental variables as extrinsic factors. 

 

4.2.1. Intrinsic football player factors 

4.2.1.1. Age-Related Injury Patterns 

Age is a key intrinsic factor influencing injury susceptibility in professional football. 

Longitudinal data suggest a 10% annual increase in injury risk with age among elite players 

(Ekstrand, 2011). Muscle-tendon injuries, particularly hamstring and calf strains, are notably 

more frequent in older athletes (Jones et al., 2022). Recent machine learning models also 

identify age as a critical predictor of injury, with players over 32 being especially vulnerable 

(Chang et al., 2024). These findings underscore the need for age-specific injury prevention 

and load management protocols. 

 

4.2.1.2. Ethnicity-Related Injury Patterns 

Despite extensive research on injury risk in professional football, the role of race or 

ethnicity remains underexplored. Studies often focus on age, position, training load, and 

injury history, rarely addressing ethnic background despite the multicultural nature of elite 

squads. Ethnic identity influences life experiences, socioeconomic status, health outcomes, 

and potentially injury risk. 

Some research indicates ethnic differences in biomechanical factors that may affect 

injury patterns. For instance, Zengin et al. (2016) found Afro-Caribbean men have superior 

bone geometry and density compared to White and Asian men, with Asians showing thinner 

tibial cortices and lower bone strength. Hill et al. (2020) observed racial differences in gait 
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mechanics, and Song et al. (2018) reported foot structure disparities between Black and 

Asian individuals. In American football, racial differences in pain perception and tolerance 

have been documented (Edwards et al., 2023). Specifically, Latin American footballers in 

Europe differ significantly in body composition (height, weight, and fat percentage) 

compared to other groups (Conde-Pipo et al., 2023).  

These findings highlight the need for further research into ethnic variations in injury 

risk. Given football’s global diversity, injury prevention strategies must consider racial and 

ethnic differences to be effective. 

 

4.2.2. Extrinsic football player contextual factors 

4.2.2.1. Tactical Position-Specific Injury Profiles 

Playing position significantly influences injury risk due to the distinct biomechanical 

and tactical demands of each role. Actions like tackling, sprinting, and ball distribution vary 

by position, creating specific injury patterns among defenders, midfielders, and forwards 

(Hall et al., 2022). Midfielders and wide defenders typically cover more high-speed distance 

and sprint more, while central defenders and midfielders focus more on passing (Sarmento 

et al., 2024). Midfielders are particularly injury-prone due to high workloads and extensive 

pitch involvement. Ekstrand et al. (2011) reported that midfielders exhibit the highest injury 

rates, often linked to overuse from repeated high-intensity efforts. These leads to a 2.3-fold 

increased risk of adductor injuries (Larruskain et al., 2018; Oliveira et al., 2020). Their 

mental load may also heighten injury susceptibility (Iskra et al., 2025). Defenders often 

sustain contact injuries from aerial duels, whereas goalkeepers face acute injuries from 

explosive actions like diving and jumping, mainly affecting upper limbs (Bult et al., 2018). 

Though goalkeepers have fewer injuries overall, they experience more upper limb injuries 

and longer recovery times ( Carling et al., 2015; Bult et al., 2018). These results highlight 

the need for position-specific conditioning and prevention strategies (Brito et al., 2016). 

 

4.2.2.2. Player match-participation injury incidence: Player participation tier 

Injury risk is closely linked to player load, especially with high match frequency and 

intense training. These demands cause physical and psychological stress, leading to post-

match fatigue and performance drops that may take days to recover (Jones et al., 2017). 

Modern football’s congested schedules and commercial pressures exacerbate this issue. 

Players now compete in more matches and perform more high-speed efforts than before 

(Jiang et al., 2022). Sudden spikes in high-intensity running increase non-contact injury risk 

(Anderson et al., 2016; Jaspers et al., 2018). European professionals often play 50–80 
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matches per season, with two games per week common (Carling et al., 2012). Such 

frequency raises injury risk by 22%, and recovery times under four days increase it by 69% 

(Bengtsson et al., 2018). Tactical evolutions involving more pressing and physical play 

further heighten risk (Barnes et al., 2014). 

Fatigue is a major factor in non-contact injuries (McCall et al., 2014). A U-shaped 

relation exists between minutes played and injury risk, with over 75 minutes per game linked 

to more frequent and severe injuries (Carling et al., 2016; Ekstrand et al., 2019; Chang et 

al., 2024). These findings underscore the importance of load management and recovery 

strategies throughout the season. 

 

4.2.2.3. Competition Level – League injury incidence  

Research comparing injury patterns across football divisions is limited but reveals 

important differences. Some studies report similar overall injury rates between top and lower 

leagues (Arliani et al., 2018), though injury severity and type vary due to differences in 

match intensity, medical support, and prevention. 

Top-tier leagues generally show higher injury rates, linked to greater physical and 

tactical demands ( Waldén et al., 2016; López-Valenciano et al., 2019), with consistent 

findings across elite and lower-tier competitions (Jaspers et al., 2018). In Portugal, Second 

League players exhibit slightly lower strength ratios than First League players, possibly 

increasing muscle injury risk, such as hamstring strains (Carvalho et al., 2016). No 

significant differences were found in dynamic control or asymmetry, but physiological 

differences suggest potential vulnerabilities. 

These results highlight the need for further comparative studies to better understand 

how league level affects injury incidence and severity. 

 

4.2.2.4. Environmental factors  

Environmental factors notably affect injury, incidence and severity in professional 

football. Extreme temperatures, rain, pollution, and altitude impact cardiovascular efficiency 

and performance, influencing injury risk and type (Ngota et al., 2024; Segreti et al., 2024). 

High temperatures can cause dehydration and fatigue, raising muscle strain and cramp risk 

(Taylor & Rollo, 2014), while wet, slippery surfaces increase traumatic lower-limb injuries 

(Ekstrand et al., 2011). Playing surface type also matters; artificial turf is linked to more 

ligament injuries compared to natural grass (Soligard et al., 2016). However, some studies 

report no significant correlation between environment and injury risk (Schwarz et al., 2025). 
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Environmental impacts may vary seasonally, underscoring the need for systematic 

monitoring to mitigate injury risk and protect player health. 

 

Given the multifactorial nature of injury risk, encompassing both intrinsic and extrinsic 

variables, this study investigates how these elements are expressed within the context of 

Portuguese professional football. Building upon existing literature that emphasises the 

complexity and variability of injury patterns, the present study examines whether similar 

trends are evident in Portugal. Accordingly, this paper addresses the following research 

questions (RQ): 

 

RQ1. Do injury incidence and severity differ between players in the first and second 

leagues? 

 

RQ2. Do injury incidence and severity vary across different football seasons? 

 

RQ3. Do injury incidence and severity differ according to players’ intrinsic characteristics, 

such as age and nationality? 

 

RQ4. Do injury incidence and severity differ based on extrinsic factors, such as playing 

position and minutes played?  

 

4.3. Materials and Methods 

4.3.1. Dataset and definition of variables  

This study employed a retrospective observational design, allowing for the analysis of 

real-world data on injury patterns over time, thereby facilitating the identification of historical 

trends and potential risk factors. Data were collected from multiple sources, including official 

league reports, the transfermarkt.pt database, and club-maintained injury records. The data 

collection and systematisation process were both complex and time-intensive, requiring 

meticulous cross-referencing to ensure reliability. The initial dataset comprised 1656 

professional football players who sustained at least one injury while competing in Portugal’s 

First League (FL) or Second League (SL) across five consecutive seasons (2016/17 to 

2020/21). Following the removal of outliers, the final sample included 1639 observations. 

The dataset encompassed nine variables, classified into three categories: 

(1) Injury data: number of injuries and number of days lost (recovery time); 

(2) Intrinsic factors: player age and nationality; 
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(3) Extrinsic factors: tactical position and player workload (match participation). 

 

Table A4.1, in the appendix, provides detailed descriptions of all variables and their 

respective measures. Player ages ranged from 17 to 39 years (M = 25.8, SD = 4.3). Most 

players were European (50.5%), with a predominance of athletes from Southern Europe 

(44.3%). South American players accounted for 30.6% of the sample, followed by African 

players (15.5%), of whom 7% originated from North Africa. Players from Asia (3%) and the 

Middle East (0.4%) were minimally represented. 

The number of injuries per player ranged from one to four: 70.4% sustained a single 

injury, 20.6% sustained two, 6.6% sustained three, and 2.4% sustained four injuries. 

Injury severity was defined using the time-loss criterion specifically, the number of 

days a player was unavailable for participation due to injury. Based on a slightly adapted 

version of the UEFA and FIFA consensus statements (Fuller et al., 2006), severity was 

classified into five categories: Minimal (2.3%), Minor (6.5%), Moderate (29.1%), Major 

(46.4%), and Severe (15.8%). 

Player participation tier reflected the extent of match involvement throughout a 

season, calculated as the percentage of total matches played. Four categories were 

established: (A) >80% – Starter/Crucial player (6.4%), (B) 50–79% – Regular (Squad 

Rotation) player (27.5%), (C) 21–49% – Occasional player (33.8%), and (D) <20% – 

Residual player (32.4%). 

Tactical positions were primarily determined by coaching staff, considering individual 

attributes such as dominant foot and tactical function. Central players are typically more 

physically robust, whereas wingers are generally characterised by greater speed and agility. 

This variable included eight specific positional roles. To enhance analytical depth, two 

derived variables were created:  

GDMF: grouped players as Goalkeepers (7.3%), Defenders (35.8%), Midfielders 

(27.2%), or Forwards (29.7%); 

LCR: categorised players based on typical positioning on the field-Left (16.8%), 

Centre (67.9%), or Right (15.3%). 

 

4.3.2. Data Processing 

This study employed a combined analytical approach integrating traditional statistical 

methods, both descriptive and inferential, with supervised Machine Learning techniques to 

explore the incidence and severity of injuries among professional football players. First, 

descriptive statistics were used to summarise central tendencies and variability within the 

dataset. After confirming non-normal distribution through the Shapiro-Wilk test and 



60 
 

assessing variance homogeneity using Levene’s test, non-parametric methods - Mann–

Whitney U test and Kruskal-Wallis H test, were employed for group comparisons. Post hoc 

pairwise comparisons were conducted using Dunn’s test with Bonferroni correction to 

control for type I errors. Spearman’s rank correlation was employed to examine associations 

between ordinal and continuous variables. Poisson regression was used to model count 

data (number of injuries per player), and in cases of overdispersion, Negative Binomial 

regression was adopted. Ordinal logistic regression was applied for ordinal outcomes such 

as injury severity. Second, to complement these analyses, a supervised Machine Learning 

algorithm - Classification Trees was implemented for cluster analysis. This method allowed 

for the identification of distinct injury risk profiles based on predictor variables and enabled 

the detection of complex interaction patterns not captured by traditional statistical models. 

All analyses were conducted at a 5% significance level (α = 0.05), and results were 

interpreted according to best practices in sports epidemiology and inferential modelling. 

 

4.4. Results 

4.4.1. Descriptive Statistics and Group Comparisons 

4.4.1.1. Injury Incidence 

Table 4.1. summarises the number of injuries, the total number of injured players, and 

the corresponding injury rates for each league and overall, across five consecutive seasons, 

highlighting clear differences in injury prevalence between the FL and the SL.   

A total of 998 players in the FL and 641 in the SL sustained injuries over the five 

seasons. The FL recorded 1,479 injuries (avg. 296/season; SD = 52.15), affecting around 

200 players annually (SD = 24.69) from an average pool of 1050 players (SD = 19.58). The 

proportion of injured players per season (PI/TP) was 19.4% (SD = 4.15%), and the injury 

event ratio (I/TP) was 28.8% (SD = 8.96%). In the SL, 833 injuries were reported (avg. 

167/season; SD = 39.58), involving about 128 players annually (SD = 23.62) from a more 

variable pool of 476 (SD = 93.83). The PI/TP was 26.8% (SD = 1.48%), and the I/TP was 

35% (SD = 3.78%). 

Combined, the leagues averaged 462 injuries/year (SD = 88.83), affecting 328 players 

(SD = 47.57) from a total pool of 1,526 (SD = 102.07). The combined PI/TP was 21% (SD 

= 2.55%) and I/TP was 31% (SD = 5.40%). 

The Mann–Whitney U and Welch’s t-test confirmed significant differences in injury 

counts between leagues (p < 0.001), with higher rates in the FL (Mean = 1.48) than in the 

SL (Mean = 1.30). Although both leagues showed a downward trend in injury occurrence 

over the five seasons, the Mann-Kendall test found it not statistically significant. 
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Table 4.1. Injury incidence, number of players injured, and injury rates in the FL, SL and 

both leagues across five seasons. 

  First League (FL) Second League (SL) FL+SL 

Season 
Injuri

es  

(I) 

Playe

rs 

Injure

d (PI) 

Total 

Players 

(TP)* 

PI/TP I/TP 
Injuri

es (I) 

Players 

Injured 

(PI) 

Total 

Players 

(TP)* 

PI/TP I/TP 

Injuri

es 

(I) 

Playe

rs 

Injure

d (PI) 

Total 

Players 

(TP) 

PI/TP I/TP 

S1 339 218 924 24% 37% 205 157 517 30%  40% 544 375 1441 26% 38% 

S2 362 227 943 24% 38% 195 148 528 28% 37% 557 375 1471 25% 38% 

S3 279 203 1099 18% 25% 185 122 434 28% 43% 464 325 1533 21% 30% 

S4 244 167 1129 15% 22% 121 101 442 23% 27% 365 268 1571 17% 23% 

S5 255 183 1155 16% 22% 127 113 460 25% 28% 382 296 1615 18% 24% 

* Total players (injured and non-injured) competing in the FL and SL by season 

 

The Kruskal–Wallis test indicated significant differences in injury counts by match 

participation (H = 28.01, p < 0.001), but Dunn’s post-hoc tests (Bonferroni-corrected) 

showed no significant pairwise differences. Poisson regression supported a significant 

overall model (LLR p = 0.0077), yet no individual category significantly differed from the 

reference group (crucial players), reinforcing that match participation does not strongly 

predict injury frequency. Spearman’s correlation showed a weak but significant relationship 

between age and injury count (ρ = 0.063, p = 0.011), though regression models (Poisson 

and Negative Binomial) found no statistical significance or explanatory power. Thus, age is 

not a meaningful predictor of injury frequency. 

No significant differences in injury counts were found by tactical position, GDMF 

category, or LCR variable, according to Kruskal–Wallis and post-hoc tests, nor were any 

associations identified in Poisson or Negative Binomial regressions. 

Ethnicity analysis via Kruskal-Wallis test revealed significant differences (H = 45.95, 

p < 0.001). Dunn’s post-hoc tests showed North African and Asian players differed 

significantly from Europeans, while no other pairwise comparisons remained significant 

after correction. These differences are visualised in Figure 4.1., where darker heatmap cells 

highlight the most distinct regional contrasts. 
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Figure 4.1. Heatmap of adjusted p-values (Dunn Test with Bonferroni Correction) 

 

 

4.4.1.2. Injury Severity 

This subsection presents the findings on injury severity. To avoid bias from recurrent 

injuries, the analysis was limited to players who sustained only one injury per season. Table 

4.2. summarises injury severity across the FL, SL, and both leagues over the five seasons. 

Table 4.2. Injury severity among players across FL, SL, and FL+SL for each of the five 

seasons 

 
FL SL Total 

FL  

+  

SL 

Injury Severity 
Total 

FL 

Injury Severity 
Total 

SL Season Minimal Minor 
Moderat

e 
Major Severe Minimal Minor 

Moderat

e 
Major Severe 

S1 1 14 57 55 12 139 2 8 31 56 23 120 259 

S2 15 24 39 42 9 129 5 9 32 46 20 112 241 

S3 2 10 53 66 15 146 1 8 30 28 9 76 222 

S4 7 11 41 44 12 115 3 4 26 37 11 81 196 

S5 4 11 58 39 23 135 1 5 31 43 21 101 236 

Total 29 70 248 246 71 664 12 34 150 210 84 490 1154 

 

 

A total of 1,154 injuries were recorded over the five seasons, most (57.5%) in the FL. 

Moderate and major injuries were the most frequent in both leagues, but the SL had higher 

proportions of major (42.9%) and severe injuries (17%) compared to the FL (37% and 
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10.7%, respectively). Despite these differences, overall injury severity did not differ 

significantly between leagues (Mann-Whitney U = 138066, p = 0.99). However, seasonal 

analysis using the Kruskal–Wallis test showed significant differences in 2016/17 (H(1) = 

7.55, p = 0.002) and 2017/18 (H(1) = 8.02, p = 0.001), with the SL exhibiting more major 

and severe injuries. No significant differences were found in other seasons, indicating 

comparable severity patterns across leagues in those years. 

Table 4.3. summarises injury severity by match participation levels within both 

leagues. The analysis reveals that major and severe injuries are the most frequent across 

both leagues. Residual players (group D) had the highest injury counts, followed by 

occasional players (group C), while crucial players (group A) consistently showed the lowest 

injury rates. In the FL, residual players experienced the highest proportions of major (41.9%) 

and severe injuries (18.1%), a pattern also seen in the SL (46% and 24%, respectively). 

These results highlight an inverse relationship between match participation and injury 

severity, with less-exposed players suffering more severe injuries, particularly in the FL, a 

trend consistent across both leagues. 

Table 4.3. Injury severity among player’s matches played across FL, SL, and FL+SL. 

 
FL SL 

Total 

injury  

FL + SL 

Injury Severity Total 

injury 

FL 

Injury Severity Total 

injury 

SL 

Players 

workload 

Minim

al 
Minor 

Modera

te 
Major 

Sever

e 

Minim

al 
Minor 

Mode

rate 
Major Severe 

A - 

Crucial 

3 10 22 5 1 41 1 10 19 10 1 41 82 

B - 

Regular 

9 27 76 57 6 175 6 8 36 55 18 123 298 

C - 

Occasion

ally 

11 17 81 89 23 221 2 8 51 61 21 143 364 

D - 

Residual 

6 16 69 95 41 227 3 8 44 84 44 183 410 

Total 29 70 248 246 71 664 12 34 150 210 84 490 1154 

 

The Kruskal-Wallis test confirmed significant differences in injury severity across the 

four player categories in the FL (H = 32.60, p < .001), the SL (H = 50.63, p < .001), and the 

combined dataset (H = 77.17, p < .001). Post hoc analyses (Tukey’s HSD as a proxy for 

Dunn’s test; see Table 4.4. showed that, in both the FL and the combined leagues, crucial 

players differed significantly from all other groups, and regular players differed from residual 

players. In the SL, significant differences were also found between crucial and residual 

players, and between regular players and both occasional and residual players. 
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Table 4.4. Correct pairwise comparisons of players match participation (in Rank order) 

FL Result* SL Result* FL+SL Result* 

Rank A vs B (p = 0.0023) True  Rank A vs B (p < 0.1217) False  Rank A vs B (p = 0.0023) True  

Rank A vs C (p = 0.0004) True  Rank A vs C (p < 0.1217) False  Rank A vs C (p = 0.0004) True  

RankA vs D (p < 0.0001) True  RankA vs D (p = 0.0002) True  Rank A vs D (p < 0.0001) True  

Rank B vs C (p = 0.9505) False  RankB> vs C (p < 0.0001) True  RankB vs C (p = 0.9505) False  

Rank B vs D (p = 0.0331) True  Ranking B vs D (p < 0.0001) True  RankB vs D (p = 0.0331) True  

RankC vs D (p = 0.1083) False  Rank C vs D (p < 0.0570) False  Rank C vs D (p = 0.1083) False  

* True = statistically significant – p<= 0.05 

 

No significant associations were found between injury severity and age, tactical 

position (GDMF), playing side (LCR), or ethnicity. Spearman’s correlation and ordinal 

logistic regression confirmed that age does not influence injury severity. Similarly, Kruskal–

Wallis tests showed no significant differences across positions, sides, or ethnic groups (H 

= 8.98, p = .175), indicating that these variables do not significantly affect injury severity. 

 

4.4.2. Cluster analysis 

As the analysed factors did not fully explain the heterogeneity in injury incidence and 

severity, a supervised clustering algorithm was employed. Unlike unsupervised clustering, 

supervised clustering uses a known categorical variable to form homogeneous subgroups 

based on variation in a target outcome. 

 

4.4.2.1. Player Profiles According to Injury Incidence 

To identify patterns in injury incidence, a Decision Tree-based clustering method was 

applied, using numerical (age) and categorical predictors (player workload, position, GDMF, 

LCR, ethnicity, league). Cross-validation defined four terminal nodes, producing four distinct 

clusters that reflect player profiles with different injury patterns (Table 4.5.).  

Table 4.5. Decision Tree Clustering (4 Nodes) for injuries incidence: Cluster Profiles 

Cluster 
Mean 

number 
Injuries 

Min 
number 
Injuries 

Max 
number  
Injuries 

Number of 
Players 

Mean 
Players’ 

Age 

Mean 
Season 

Most 
Frequent 

match 
participation 

Most 
Frequent 
GDMF 

Most 
Frequent 

LCR 

Most 
Frequent 
Ethnicity 

Most 
Frequent 
League 

1 1.35 1.00 4.00 1357 25.75 2.89 C D C 2 1 

2 2.41 2.00 4.00 91 25.35 2.88 D D C 4 1 

3 1.13 1.00 3.00 156 26.86 2.05 B D C 2 1 

4  2.37 2.00 4.00 35 27.83 4.37 B D C 4 1 

 

A summary of the cluster-level descriptive analysis is presented below: 
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• Cluster 3 includes players with the lowest injury incidence (mean = 1.13), 

mostly older, regular-starting central defenders from Europe competing in the FL.   

• Cluster 1 the largest group, comprises European central defenders in the FL, 

averaging 25.8 years of age and typically used occasionally. They show a low-to-

moderate injury burden (mean = 1.35) with little variation. 

• Cluster 4 represents a smaller group of older, regular-starting central 

defenders from North Africa in the FL, with a notably higher injury incidence (mean 

= 2.37).  

• Cluster 2 consists of residual players in the FL, also African central 

defenders, with the highest injury incidence (mean = 2.41). Despite similarities in 

age and position with Cluster 1, their elevated injury rates suggest underlying risk 

factors, possibly related to region and match participation. 

 

Figure 4.2. displays the decision tree used to define the clusters. Each node 

represents a split based on key variables, ethnicity, match participation, and season. 

“Samples” indicates the number of players per node; “Value” shows the distribution of injury 

severity; “Class” identifies the most frequent severity category; and the “Gini” index reflects 

node heterogeneity. 

 

Figure 4.2. Decision Tree for Injury Incidence  

 

The decision tree model used to classify the number of injuries produced the following 

rules: 
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• Players with Ethnicity ≤ 2.5 (i.e., from Ethnicity 1 and 2) are directly assigned to 

Cluster 1. 

• Among players with Ethnicity > 2.5 (i.e., from Ethnicity 3 and above): 

• If Player match participation ≤ 1.5: 

▪ And Season ≤ 3.5, assigned to Cluster 3. 

▪ And Season > 3.5, assigned to Cluster 4. 

•  If Player match participation > 1.5, assigned to Cluster 2. 

 

The results show that ethnicity is the most influential variable, driving the primary and 

strongest split in the decision tree. Players from Regions 1 and 2 (Europe and Southern 

Europe) are directly classified into Cluster 1. For players of other ethnic backgrounds, 

further classification depends on match participation and season. Among these players 

(Ethnicity > 2.5), those with lower match participation are further divided by season: those 

from earlier seasons are assigned to Cluster 3, while those from later seasons fall into 

Cluster 6. In contrast, residual players with high match participation are allocated to Cluster 

2. Overall, the model underscores the central role of ethnicity and playing time in shaping 

injury incidence profiles. 

 

4.4.2.2. Player Profiles According to Injury Severity 

To examine injury severity, a Decision Tree Classifier was applied using all available 

predictor variables, excluding injury severity itself. The tree was pruned to five terminal 

nodes, with the optimal structure selected through cross-validation (Table 4.6.). 

 

Table 4.6. Decision Tree Clustering (5 Nodes) for Injury Severity: Cluster Profiles. 

Cluster 
Number of 

Players 
Mean Injury 

Severity 
Mean players’ 

Age 

Most 
Frequent 

match 
participation 

Most 
Frequent 
GDMF 

Most 
Frequent 

LCR 

Most 
Frequent 
Ethnicity 

Most 
Frequent 
League 

1 82 2.89 28.23 A D C 2 1 

24 449 3.71 25.29 D D C 2 2 

35 175 3.14 26.48 B D C 2 1 

47 295 3.54 22.99 D F C 2 1 

58 153 3.57 30.08 C D C 2 1 

 

A summary of the descriptive cluster analysis is outlined below: 

• Cluster 1 includes with the lowest injury severity (mean = 2.89). These are 

generally older players (mean age: 28.2), primarily from Southern Europe, 

competing in the FL as starting or crucial central defenders.  
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• Cluster 3 represents players with moderate injury severity (mean = 3.14), 

also predominantly from Southern Europe (mean age: 26.5). Most are regular 

central defenders competing in the FL.  

• Cluster 4 comprises the youngest players, predominantly central forwards 

with high injury severity (mean = 3.54). These players have residual match 

participation, play in the FL, and are mostly from Southern Europe. Their limited 

exposure, offensive role, and involvement in high-intensity actions may increase 

their susceptibility to injury. 

• Cluster 5 also shows high injury severity (mean = 3.57). It includes 153 

players with the highest average age (30.1), from Southern Europe, who are mostly 

occasional central defenders in the FL. The combination of age, defensive roles, 

and infrequent participation may elevate injury risk due to reduced recovery and 

accumulated physical stress. 

• Cluster 2 exhibits the highest injury severity (mean = 3.71). This group 

includes 449 relatively young players (mean age: 25.3), mainly central defenders 

from Southern Europe, with residual match participation, competing largely in the 

SL.  

 

Figure 4.3. illustrates the decision tree generated by the Classification algorithm, 

which classifies injury severity based on player characteristics.  

 

Figure 4.3. Decision Tree for Injury Severity  

 

 

The decision tree model developed to classify injury severity produced the following 

set of rules: 

• Players with a match participation tier ≤ 0.5 (i.e., start matches) - Assign to cluster 1. 
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• Among players with a match participation tier > 0.5: 

• If match participation ≤ 2.5 (i.e., regulars or occasional players): 

• If League < 1.5 then: 

▪ If match participation ≤ 1.5 – Assign to cluster 3 

▪ If match participation > 1.5 – Assign to cluster 5 

• If League > 1.5 – Assign to cluster 4 

▪  •If match participation > 2.5 (i.e., residual players) – Assign to cluster 2 

 

The results show that the most influential variable in the model was match 

participation. Players who consistently started matches were directly assigned to Cluster 1, 

which is associated with the lowest injury severity. For players with a match participation 

tier between 0.5 and 2.5, league level became a key determinant: In the FL, players with 

more regular involvement were placed in Cluster 3, while those with less frequent 

participation were classified into Cluster 5, indicating higher injury severity. Players from 

this group competing in the SL were allocated to Cluster 7, which also correlates with high 

injury severity. Lastly, players with very limited match participation (tier > 2.5), identified as 

residual or marginal squad members, were consistently assigned to Cluster 2, a group 

marked by high injury severity. 

Thus, the model underscores a protective effect of consistent match participation on 

injury severity and highlights the interaction between league level and player usage 

patterns. The clusters reflect significant distinctions in injury risk profiles across different 

player roles and contexts. 

 

4.4. Discussion 

4.4.1. General Discussion 

This study offers novel insights into injury incidence and severity among professional 

footballers in Portugal over five seasons, using a combination of descriptive, inferential, and 

cluster analysis to identify player profiles linked to different risk levels. 

This has economic implications, as injuries in the FL accounted for 13,088.8 lost days and 

an estimated €42.3 million over five seasons, based on average annual player spending. 

Our findings provide partial answers to our research questions. Addressing RQ1 - 

whether injury incidence and severity differ between FL and SL players, we found that injury 

incidence was significantly higher in the FL, contrasting with international evidence of similar 

rates across divisions (Arliani et al., 2018; Jaspers et al., 2018), but consistent with research 

linking top-tier competition to greater physical demands (López-Valenciano et al., 2019; 
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Waldén et al., 2016). This has economic implications, as injuries in the FL accounted for 

13,088.8 lost days and an estimated €42.3 million over five seasons, based on average 

annual player spending (€236,500). 

As for severity, SL players sustained proportionally more severe injuries, though 

statistically significant differences were found only in 2016/17 and 2017/18, mainly in the 

“major” and “severe” categories which aligns with findings from other professional contexts 

(Carvalho et al., 2016; Gabbett, 2016). These patterns likely reflect structural disparities, 

lower-tier clubs often face limitations in pitch quality, medical infrastructure, and preventive 

resources, which have been linked to increased injury risk (Drawer & Fuller, 2002; Bahr & 

Krosshaug, 2005).  

In relation to RQ2 - injury variation across seasons, the overall incidence and severity 

remained stable, in line with some studies (Ekstrand et al., 2011). This stability may reflect 

consistent training methods, fixture scheduling, and medical practices. Unlike periods 

affected by external shocks, such as COVID-19 (Seshadri et al., 2021), the five seasons 

analysed appear to have been relatively stable. 

Concerning RQ3 - intrinsic factors, age showed no significant effect on injury 

incidence or severity. This contrasts with earlier studies suggesting increased injury risk 

with advancing age, particularly for chronic or overload-related injuries (Gabbett, 2016; 

Jones et al., 2022; Martins et al., 2022; Kwakye et al., 2023), but aligns with more recent 

findings suggesting that effective load management may mitigate such risks (Malone et al., 

2018). Nationality, however, was significantly associated with injury incidence. North African 

players (Maghrebian, Algerian, Moroccan) exhibited higher injury rates, while Asian players 

had the lowest. These results support international evidence relating regional differences in 

injury risk to physiological and cultural factors (Song et al., 2018). For example, Ramadan 

observance may affect training, sleep, and diet, potentially impairing recovery and 

increasing injury risk (Maughan et al., 2012; Osman et al., 2020). Physiological 

predispositions, such as a predominance of fast-twitch muscle fibres among North African 

players, may also contribute to higher muscular injury susceptibility (Mujika et al., 2004). In 

contrast, lower injury rates among Asian players may reflect disciplined routines in diet, 

sleep, and training. While comparative data are limited, some evidence supports this view, 

noting lower body fat, reduced physical fitness, but high technical skill, resilience, and strong 

work ethic among East Asian players (Luo et al., 2025). However, findings remain mixed: 

some report higher injury rates among Asian players (Yoon et al., 2004), while others find 

similar rates compared to Europeans (Tabben et al., 2022). Despite its effect on incidence, 

nationality did not significantly influence injury severity, suggesting comparable clinical 

outcomes across groups. 
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Regarding RQ4 - extrinsic factors, no significant differences in injury incidence or severity 

were found across tactical positions, challenging prior studies that identified defenders and 

midfielders as more injury-prone (Hägglund et al., 2013, Brito et al., 2016; Bult et al., 2018; 

López-Valenciano et al., 2020; Jones et al., 2022). This inconsistency may stem from team-

specific tactical or workload variations. In contrast, match participation significantly 

influenced injury severity: players with greater exposure sustained less severe injuries, 

supporting evidence of a protective effect from regular competition (Hulin et al., 2016; Windt 

et al., 2017; Kwakye et al., 2023). 

Finally, the cluster analysis supported and expanded previous findings by identifying 

specific player profiles linked to injury incidence and severity. Ethnicity and match 

participation were key for injury incidence: European players had lower injury rates, and 

players with limited match exposure were more injury-prone, findings consistent with prior 

evidence on cultural and physiological adaptation (Hulin et al., 2016; Tranaeus et al., 2024). 

For injury severity, regular participation was again protective, while sporadically involved 

players were more often associated with severe injury clusters as stated elsewhere 

(Gabbett, 2016; Malone et al., 2018). Severity patterns also varied by league and season, 

with SL players and earlier seasons more frequently linked to severe injuries, likely due to 

differences in resources and medical support (Ekstrand et al., 2020). 

Overall, these results highlight the importance of considering both intrinsic and 

extrinsic factors, and their interplay when assessing injury risk and developing preventive 

strategies. 

 

4.4.2. Practical Implications 

This study offers evidence-based guidance for injury prevention in Portuguese 

professional football, a sector of significant economic relevance due to the player transfer 

market. Findings highlight the need to consider both intrinsic and extrinsic factors, 

particularly for players with low match exposure and those from diverse cultural 

backgrounds. Optimising training load and adopting culturally sensitive approaches may 

enhance prevention strategies. Moreover, addressing structural disparities between 

leagues through targeted investment in medical and training infrastructure, especially in 

lower-tier clubs, could reduce injury risk and improve team performance. 

 

4.4.3. Limitations and directions for future research  

Despite its strengths, namely the use of comprehensive real-world data from five 

consecutive seasons and the combined use of descriptive, inferential, and cluster analyses 
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this study has limitations. It is restricted to a single national context, which may limit 

generalisability. Key variables such as training load, psychological factors, and club-level 

infrastructure were not included. Furthermore, the reliance on routinely collected data may 

introduce reporting inconsistencies across clubs. Future research should consider multi-

country comparisons, integrate more detailed workload and recovery metrics, and adopt 

longitudinal designs to enhance predictive accuracy. Combining machine learning with 

traditional methods may also reveal deeper patterns to inform injury prevention strategies. 

 

4.5. Conclusions 

Given the substantial sporting and economic impact of injuries, especially in Portugal, where 

player transfers drive much of the football economy understanding injury patterns is 

essential for protecting player health and ensuring the industry’s sustainability. Our analyses 

showed that injury incidence is associated with league level and nationality, while severity 

is influenced by league level and match participation. Although injury numbers were higher 

in the FL, injuries were more severe in the SL, particularly in earlier seasons. Cluster 

analysis reinforced these patterns, identifying higher incidence among non-European 

players and greater severity among those with low match exposure and in the SL. 

Overall, this study confirms that injury risk is multifactorial, with competition level, match 

participation, and nationality outweighing age or tactical position. Structural inequalities and 

underexposure, rather than age or role, are the key risk factors. These findings call for 

tailored, context-sensitive prevention strategies and challenge the overreliance on age- or 

position-based assumptions. By drawing on real-world data from five seasons of the 

Portuguese FL and SL, this research offers robust, ecologically valid insights for injury 

prevention in elite football. 
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CHAPTER 5 – OCCUPATIONAL SAFETY AND 
INJURY RISK IN PROFESSIONAL FOOTBALL: THE 
PORTUGUESE LEGAL FRAMEWORK IN 
COMPARATIVE PERSPECTIVE  
Manuscript submitted to Safety on 2 August 2025  

 

Abstract 

Professional football players face considerable occupational hazards, with injuries posing 

serious challenges to player safety, club performance, and regulatory oversight. This 

descriptive study examines the multifaceted implications of Portugal's Laws No. 48/2023, 

which formally recognises professional football as a high-risk occupation and strengthens 

the mandatory insurance regime through a major regulatory update. Adopting a qualitative 

approach, the analysis focuses on Portugal, where the professional football business model 

heavily relies on player commercialisation, while drawing comparisons with regulatory 

frameworks in Spain, Germany, England, Italy, France, and Brazil. Findings indicate that 

Portugal’s legal framework enhances player safety by ensuring comprehensive coverage 

and improved disability protections, yet also introduces financial pressures on clubs, 

particularly those with lower economic capacity. These pressures are exacerbated by 

limited market competition and high insurance concentration, increasing premium costs. 

Cross-country comparisons reveal persistent disparities in legal standards, insurance 

scope, and institutional coordination, which complicate risk allocation in an increasingly 

globalised football market. While full harmonisation remains challenging, the study identifies 

key principles to guide policy reform and international cooperation. Overall, the findings 

advance understanding of occupational risk regulation in sport and offer practical insights 

for designing effective, equitable, and safety-oriented protection systems for professional 

athletes. 

 

Keywords: Athletes safety; Sports law; professional football; Football players injuries; 

Occupational insurance; High-risk profession; Insurance regulation; Comparative legal 

analysis 
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5.1. Introduction 

Professional football represents one of the most economically significant and 

culturally pervasive sporting activities globally, with the European market alone generating 

€26.8 billion in 2023 (Yiapanas, 2025). However, this global industry is underpinned by a 

stark occupational reality: professional footballers face injury rates that far exceed those of 

traditionally high-risk professions (Ekstrand et al., 2021; López-Valenciano et al., 2023). 

These injuries generate legal, economic, and social consequences, affecting players’ health 

and welfare, clubs’ financial sustainability, and broader regulatory frameworks (Carmichael 

et al., 2017; Eliakim et al., 2020). In countries such as Portugal, where the buying and selling 

of players constitutes a crucial source of revenue for clubs, the physical condition of athletes 

represents a fundamental economic asset. Within this context, injuries emerge not only as 

a sporting challenge but also as an economic, labour, and social issue, directly impacting 

team performance and the market value of players. 

The economic dimension of football injuries is particularly significant. Injuries impose 

both direct costs, such as medical expenses and player salaries during recovery, and 

indirect costs, including productivity loss and decreased team performance, which together 

represent a substantial financial burden (Vidoni et al., 2018; Cardoso-Marinho et al., 2022). 

Clubs may face up to 15 muscle injuries per season, particularly hamstring injuries, which 

often entail longer recovery times and elevated recurrence-related expenses (Raya-

González et al., 2018). At the macro level, leagues and national associations also incur 

heavy losses (Krist et al., 2013). These injuries not only affect athletic performance but also 

reduce revenue from broadcasting and other income streams (Nieto Torrejón et al., 2024), 

reinforcing the need for injury prevention strategies and robust insurance markets tailored 

to the high-risk profile of the profession (Saltzman et al., 2023). 

Despite the high exposure to physical risk, professional footballers do not always 

benefit from a legal framework fully adapted to the nature of their activity. The recurrence 

and severity of specific injuries raise concerns regarding the adequacy of existing social 

protection, particularly concerning mandatory occupational accident insurance coverage 

and the potential classification of professional football as a “wear-and-tear” or “fast-

depreciation” profession. These issues become especially relevant considering the 

relatively short average career span and the possibility of early retirement due to disability. 

Within this context, Portugal's Law No. 48/2023 establishes a dedicated legal regime for 

compensating work-related injuries among professional athletes, recognising the 

heightened occupational risks inherent in elite sport. Repealing the earlier Law No. 27/2011, 

this legislation introduces enhanced protections specifically tailored to the realities of 

athletic performance. It mandates that football clubs provide compulsory workplace accident 
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insurance, calibrated to the elevated injury risks of professional football. Crucially, it 

reinforces players’ rights to compensation, rehabilitation, and long-term support in cases of 

temporary or permanent incapacity, aligning legal safeguards with the distinctive demands 

of the profession. Law No. 48/2023 represents a significant refinement of the previous 

framework, a landmark development in the evolution of sports labour law, with potentially 

far-reaching implications for the governance, financial sustainability, and insurance 

architecture of football in Portugal. The law reflects a growing recognition of the sports’ 

hazard profile, which has been com-pared to that of mining and emergency services 

(Dennis & Finch, 2008). Empirical evidence supports this classification: elite players 

experience injury rates nearly a thousand times higher than those in other dangerous 

industries (Gouttebarge et al., 2018), and, for instance, the prevalence of knee osteoarthritis 

in retired male footballers is two to three times higher than in the general male population 

(Fernandes et al., 2018). These health consequences extend beyond retirement. Former 

professional footballers who sustained multiple severe injuries during their careers reported 

poorer physical quality of life after retirement (Teixeira et al., 2025).   

Despite extensive health research documenting injury patterns, rehabilitation 

protocols, and prevention strategies (Ekstrand et al., 2021; López-Valenciano et al., 2023), 

the legal classification of these injuries as occupational risks and the resulting economic 

and insurance implications remain underexplored in a comparative context (Weatherill, 

2014, 2017). The works of Liu et al. (2022) on legal accountability and Ross et al. (2022) 

and Krutsch et al. (2021) on insurance are examples of these discrete strands of inquiry 

that illuminate complementary facets of the same phenomenon. However, a synthesised 

framework that intertwines legal obligations, their economic effects, and insurance practice 

remains conspicuously absent as regulatory and insurance responses continue to diverge 

across countries due to varying legal, cultural, and economic rationales (Chadwick et al., 

2019; Greenhow & Wolohan, 2025). An integrated research agenda is therefore essential if 

scholars and practitioners are to devise holistic strategies for the prevention and 

management of football injuries. This gap is particularly concerning considering the growing 

globalisation of the football industry, which intensifies player mobility and exposes 

professionals to heterogeneous legal and insurance regimes. In the era of globalisation, 

professional football increasingly operates as a transnational labour market marked by 

intensified player mobility and complex legal challenges. Following the Bosman ruling, 

which eliminated intra-European Union transfer restrictions, the proportion of foreign players 

in European clubs increased substantially (Sever et al., 2023), driving greater contractual 

liberalisation and competitive recruitment (Vasilakis, 2017). However, this mobility exposes 

players to heterogeneous legal regimes, fragmented social security systems, employment 

insecurity, and disparities in insurance coverage across jurisdictions (Liang, 2019). While 
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globalisation expands career opportunities, it simultaneously multiplies structural 

vulnerabilities, underscoring the need for interdisciplinary analyses that highlight the need 

for a com-prehensive research agenda synthesising legal, economic, and insurance 

dimensions of football injuries to inform holistic prevention and governance strategies, 

especially regarding the inequities created by fragmented regulatory environments. Indeed, 

this research gap is of particular significance since the absence of harmonised approaches 

creates potential inequities in player protection, competitive imbalances between clubs 

operating under different regulatory regimes, and complex challenges for insurance markets 

attempting to price and manage these risks. 

Accordingly, this study aims to address these gaps through an interdisciplinary 

analysis of the legal, economic, and insurance implications of classifying football as a high-

risk profession, focusing particularly on Portugal’s law as a comparative case study. The 

objectives include: (i) analysing the legal foundations and implementation mechanisms of 

the mandatory Portuguese insurance Law and assessing its economic effects on 

stakeholders such as clubs, players and insurers, (ii) conducting a systematic comparative 

analysis of legal frameworks and insurance requirements across seven jurisdictions 

(Portugal, Spain, Germany, England, Italy, France, and Brazil) and (iii) pro-posing evidence-

based policy recommendations balancing player protection, financial sustainability, and 

competitive equity. 

The present paper is organised as follows: Section 2 reviews the literature on legal 

and insurance aspects of football injuries. Section 3 analyses the Portuguese case, outlining 

the legal framework governing workers’ compensation insurance for professional football 

players in Portugal. Section 5 broadens the analysis to six additional leagues, comparing 

their regulatory approaches to insurance coverage for professional football players. Section 

6 concludes and presents practical implications and future research directions. 

 

5.2. Literature Review 

5.2.1 Legal Frameworks for Professional Athletes 

The legal status of professional athletes remains a complex and evolving issue, 

marked by substantial variation across jurisdictions. Traditional labour laws often fail to 

capture the particularities of sports careers, leading to the emergence of specialised 

frameworks. This section explores four core dimensions that structure legal debates in this 

area: employment status, occupational risk classification, regulatory protection, and legal 

traditions. 
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5.2.1.1 Employment Status of Professional Athletes 

Professional athletes face distinctive employment challenges that differentiate them 

from workers in conventional labour markets. In many European jurisdictions, professional 

footballers are predominantly classified as employees, thereby entitled to standard labour 

protections, including occupational health and safety regulations, social security benefits, 

and collective bargaining rights (O’Leary et al., 2024). Nonetheless, the practical 

implementation of these protections exhibits considerable variation, with certain countries 

adopting sport-specific exceptions or adaptations to the general employment framework 

(Parrish, 2003). Professional athletes often face short, injury-prone careers that may end 

involuntarily, making post-retirement transitions to related roles, such as coaching or media, 

essential for leveraging their specialised skills and human capital (Frick & Moser, 2020). 

O’Leary et al. (2024) highlight that exclusion from standard employee status across 

European jurisdictions creates notable gaps in social and employment protections, 

especially concerning injury-related risks without sufficient social security or compensation. 

Conversely, European professional footballers benefit from sport-specific legal frameworks 

that offer advantages unavailable to typical employees, such as access to specialist 

arbitration via the Court of Arbitration for Sport and regulatory autonomy granted to bodies 

like FIFA and UEFA (Parrish, 2003; Duval, 2016). These frameworks have shaped a 

differentiated labour governance system in sport, which, while protective in certain respects, 

is unevenly applied and may exacerbate disparities between elite and lower-tier athletes. 

Outside Europe, employment governance tends to be more fragmented or sport specific. 

International federations such as FIFA exert considerable regulatory authority through 

contractual mechanisms that override national labour laws, forming a “chain of contracts” 

among clubs, players, and governing bodies (Freeburn, 2018). This arrangement, while 

offering some protections, may also undermine local labour standards. According to Kohe 

& Purdy (Kohe & Purdy, 2025) professional athletes occupy a unique socio-legal category 

of “sport workers,” governed by normative and contractual regimes that confer privileges 

while reproducing precarity, particularly amid career instability and employer dominance.  

 

5.2.1.2. Legal Classification of Occupational Risk in Sports 

Occupational risks in sports are distinct due to the specific nature of athletic activities 

and are generally classified as occupational accidents or diseases, both legally defined and 

statistically monitored (Cuny & Lejeune, 2003). The classification system used significantly 

influences how such risks are understood and measured. However, traditional frameworks 

were primarily designed for industrial contexts and often fail to capture the unique features 

of sport-related risks (Beloff et al., 2012). Risk categories, typically based on accident 
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frequency, harm severity, and preventability, manifest differently in sports settings compared 

to conventional workplaces (Siekmann, 2012; Soek & Siekmann, 2023). Weatherill (2017) 

identifies three main legal approaches to classifying occupational risk in professional sports: 

(1) inclusion within standard frameworks with sport-specific adaptations; (2) creation of 

specialised classification systems; and (3) exclusion from formal frameworks, relying 

instead on private contracts and insurance. Portugal's Law No. 48/2023 exemplifies the first 

model, formally recognising professional football as a high-risk occupation within its general 

occupational injury regime.  

 

5.2.1.3. Regulatory Approaches to Athlete Protection 

Athlete protection is increasingly recognised as a systemic, rights-based issue 

requiring cultural change. However, current safeguarding practices often reflect majority-

centric views, limiting their applicability across diverse contexts (Tuakli-Wosornu & Kirby, 

2022). Regulatory approaches vary widely across jurisdictions. Parrish (2003) identifies a 

spectrum ranging from strong state regulation to primarily private governance via sporting 

federations and collective agreements. These differences reflect broader regulatory 

philosophies - some jurisdictions favour direct state involvement, while others rely on 

industry self-regulation with variable state oversight (Foster, 2019). 

In Europe, the EU has become a key actor in athlete protection, shaping national 

systems through direct legislation, especially in areas like free movement and an-ti-

discrimination, and indirect harmonisation of standards (Duval, 2016; Weatherill, 2017). 

Outside Europe, the divergence is even more pronounced. While North America relies 

heavily on private mechanisms such as collective bargaining and league rules, South 

America and parts of Asia tend toward more state-driven models (Freeburn, 2018). These 

disparities pose significant challenges for international governance, particularly in 

globalised sports like football (Foster, 2019). 

 

5.2.1.4. Comparative Legal Traditions in Sports Law 

Comparative law, by analysing different legal traditions and systems, provides 

valuable insights for legislative development and reform, including in sports law (Siekmann, 

2012). Legal traditions, shaped by institutions of lawmaking and adjudication, significantly 

influence how jurisdictions regulate sports (Guerriero, 2016). Civil law countries tend to 

codify athlete protections more comprehensively, whereas standard law systems rely on 

case law and private ordering (Soek & Siekmann, 2023). These differences affect how 

occupational risks in football are defined, regulated, and compensated. 
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Many jurisdictions operate under a dual regulatory model where general employment, 

health, and tort laws intersect with sport-specific rules, often creating legal uncertainty 

(Beloff et al., 2012; Weatherill, 2014). Historical developments also matter: legal traditions 

have evolved differently in response to the professionalisation of football, with path 

dependencies (Parrish, 2003), colonial legacies, and legal transplants shaping hybrid legal 

systems (Foster, 2019). 

Despite these divergences, recent comparative research highlights growing con-

vergence in key areas. Duval (2016) notes increased recognition of athletes' employment 

rights, while (Colucci & Vermeer, 2023) identifies emerging international standards for injury 

compensation and insurance. Still, significant legal fragmentation remains, posing 

challenges for stakeholders operating across jurisdictions (Exner et al., 2025). 

 

5.2.2 Insurance Systems for Professional Athletes 

Insurance systems for professional athletes have evolved significantly, reflecting 

broader differences between public and private health coverage models. Public insurance 

systems, prevalent in countries with robust welfare states, are characterised by mandatory 

subscription, comprehensive coverage, and substantial government funding. These 

systems ensure that all citizens, including athletes, have access to necessary medical 

services (Lee et al., 2008; Torvaldsson et al., 2023). 

Professional athletes benefit from the broad scope of public insurance, which typically 

includes full access to medical examinations, medication, and laboratory analyses (Salti et 

al., 2010). In contrast, private insurance, whether employer-based or individually 

purchased, may offer more customised plans, but often with partial or selective coverage 

(Salti et al., 2010). Regulatory structures also differ in public systems, general practitioners 

frequently serve as gatekeepers, directing access to specialised care and controlling costs 

(Bongers et al., 1997). Fundamentally, public insurance prioritises social equity and 

universal access, while private models are driven by market efficiency and profit motives, 

potentially influencing the scope and quality of coverage for athletes (OECD, 2004). 

At the international level, sport governance frequently operates under self-regulatory 

models, where private organisations such as leagues and federations establish their own 

rules, bylaws, and enforcement mechanisms. These macro-regulatory systems govern 

relationships between clubs, athletes, and governing bodies with minimal external legal 

oversight, and frequently include revenue-sharing mechanisms to promote financial stability 

(Dowling et al., 2018; Hu & Shu, 2024). However, significant challenges arise in the context 

of player transfers, particularly in globalised sports such as football, by involving complex 

financial operations and multiple stakeholders. The fast-paced nature of transfer 
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negotiations raises ethical concerns about medical confidentiality, especially regarding the 

ownership, access, and disclosure of medical data. The cancelled transfer of Ruud van 

Nistelrooy, following the dis-closure of medical concerns, remains a high-profile example of 

these tensions (Malcolm, 2016). Insurance systems must also contend with logistical 

barriers to transnational coverage, including the difficulty of coordinating follow-up care and 

long-term medical support after international transfers (van Hooff et al., 2023). These gaps 

are particularly problematic given the short, high-risk careers of professional athletes and 

the potential for long-term disability or career-ending injuries. While insurance systems 

provide a framework for financial and medical security, the challenges in player transfers, 

including confidentiality issues and logistical constraints, require ongoing attention and 

improvement to support the well-being and career development of professional athletes. 

 

5.3. The Portuguese Legal Framework 

Portugal's legal framework governing professional sports has progressively evolved, 

with the recent enactment of Law 48/2023 of 22 August (República, 2023) providing a 

significant refinement of previous legislation. This law aims to modernize and stream-line 

the regulation of professional sports activities, building on the foundations already 

established. This section examines the context, development, key provisions, 

implementation mechanisms, and drawbacks of this legislative framework, providing the 

foundation for subsequent comparative analysis. 

 

5.3.1 The Legal Treatment of Sports Injuries in Portugal: An 

Evolutionary Perspective 

Portugal's regulatory framework for professional sport began to take shape with Law 

No. 28/1998 of 26 June (República, 1998), which recognised the distinctive nature of sports 

employment. Replacing Decree-Law No. 305/95, this legislation established a dedicated 

regime for employment and training contracts in professional sport, acknowledging its 

specificities relative to general labour law. However, Law No. 28/1998 did not adequately 

address work-related accidents, a critical issue given the elevated injury risks and short 

career spans typical of professional athletes. In response, Law No. 8/2003 (República, 

2003) introduced provisions for compensating injuries in sport, but it was regarded as an 

incomplete solution. A more targeted legal framework emerged with Law No. 27/2011 

(República, 2011), which repealed Law No. 8/2003 (República, 2003) and created a specific 

regime for compensating occupational accidents among professional athletes. It 

established mandatory sports insurance and clarified rules for calculating indemnities and 
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pensions, reflecting the unique physical demands and vulnerabilities of sports 

professionals. 

However, the continued commercialisation and complexity of professional sport 

revealed the limitations of this framework. As a result, Law No. 48/2023, in force since 22 

August 2023, introduced a comprehensive overhaul of the legal regime for occupational 

accidents in sport. Replacing Law No. 27/2011, the new legislation responds to the specific 

needs of athletes by enhancing protection mechanisms and legal clarity. Key innovations 

include mandatory informed consent for the sharing of medical data between insurers and 

employers, structured rehabilitation processes, conflict-resolution procedures involving 

federation-appointed medical experts, and updated rules for compensation and disability 

pensions. The law also explicitly covers medical travel and accommodation expenses. 

This reform acknowledges the accelerated physical wear and shorter career spans of 

professional athletes, especially footballers. It represents a significant step forward in 

adapting Portuguese occupational injury law to the realities of modern professional sport. 

Under the new framework, football clubs are required to contract workplace accident 

insurance policies that are tailored to the heightened injury risks associated with 

professional football.  

One of the most innovative aspects of Law No. 48/2023 is its formal recognition of the 

risks associated with professional football. The law introduces a dedicated compensation 

table that reflects the elevated incidence and severity of injuries within the sport. Indeed, 

while Law 48/2023 does not explicitly designate professional football players as high-risk 

professionals, the disability schedule contained within the law provides clear evidence that 

professional football constitutes a high-risk occupation. 

The reform also strengthened the insurance architecture underpinning athlete 

protection. In conjunction with Law No. 54/2017 (República, 2017) (governing the sports 

employment contract), Law No. 98/2009 (República, 2009) (which regulates occupational 

accident compensation), and the collective bargaining agreement between Liga Portugal 

and the Union of Professional Football Players, Law No. 48/2023 requires clubs to maintain 

insurance policies that provide coverage for temporary incapacity, permanent disability, and 

long-term medical care. Clubs must provide proof of such insurance as a condition for 

licensing and participation in official competitions (Liga Portugal, 2025). At the same time, 

the Labour Inspectorate and the Insurance Supervisory Authority are empowered to monitor 

compliance and apply sanctions in cases of breach. Insurance exclusions are tightly 

regulated. Only objectively verified pre-existing conditions or narrowly defined cases of 

gross negligence are permitted as grounds for exemption.  

Despite recent legal advancements, disputes between players and insurers over 

disability classifications have intensified. Between the 2017/2018 and 2021/2022 seasons, 
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the proportion of claims involving medical board assessments rose from 2.3% to 6%, while 

litigation rates nearly doubled from 10.7% to 19.3%. Although the average disability ratings 

have remained stable, the rising number of cases brought to court suggests increasing 

reliance on legal and medico-technical mechanisms, highlighting the judicialisation of the 

insurance process and raising concerns about the effectiveness and transparency of current 

dispute-resolution frameworks. 

Despite these improvements, legal disputes between players and insurers over 

disability classifications have intensified. Between the 2017/2018 and 2021/2022 seasons, 

the proportion of claims involving medical board assessments rose from 2.3% to 6%, 

peaking at 8% in 2020/2021, while litigation rates nearly doubled from 10.7% to 19.3% 

(IGFEG). Although the average disability ratings assigned by these boards have remained 

stable, the rising number of cases brought to court suggests increasing reliance on legal 

and medico-technical mechanisms, highlighting the judicialisation of the insurance process 

and raising concerns about the effectiveness and transparency of cur-rent dispute-

resolution frameworks.  

This legislative progress aligns with broader European and international trends in 

athlete protection. The European Commission’s 2024 implementation report on the EU 

Work Plan for Sport 2021–2024 identified health, safety, and social protection as key 

priorities for EU sport policy, encouraging Member States to reinforce their regulatory 

frameworks in this area (Commission, 2024). At the international level, FIFA’s 2021 re-vision 

of the Club Protection Programme modestly expanded insurance coverage for temporary 

total disablement during international duty. However, it continued to exclude permanent 

disability and long-term medical costs (FIFA, 2023). Concurrently, FIFPro’s 2022-2023 

Player Workload Monitoring reports revealed that congested match calendars were 

increasing injury risks and long-term health burdens for elite footballers (FIFPro, 2023), 

fuelling calls for stronger domestic protections, of which the Portuguese reform is a notable 

example. 

 

5.3.2. Economic Drawbacks of the New Legal Framework 

While Law No. 48/2023 represents a significant step forward in safeguarding the rights 

and health of professional athletes, it also introduces substantial economic burdens, 

particularly for smaller football clubs with limited financial resilience. Since the legislation 

mandates compulsory occupational accident insurance, clubs are legally required to secure 

coverage from private insurance providers.  

From the insurer’s perspective, the high risk and mandatory nature of this market may 

lead to concentration, as only a limited number of companies are willing to underwrite such 
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policies, a pattern evident in the Portuguese context, where the market remains highly 

concentrated. Moreover, since professional compensation insurance is compulsory, 

insurers are aware that football clubs are legally obliged to purchase coverage. Together, 

these two dynamics - limited competition and inelastic demand - contribute to inflating 

insurance premiums. Thus, it reinforces the need for active regulatory over-sight to 

safeguard market efficiency and contain cost escalation. 

These insurance policies are not offered at fixed rates but are negotiated individually, 

with premiums calculated as a proportion of the insured players’ total wage bill. Although 

insurers must operate within regulatory parameters that forbid discrimination based on 

nationality or union affiliation, they may differentiate based on objective risk factors, most 

notably, the players’ age and salary levels. Consequently, clubs with older or higher-paid 

players are likely to face proportionally higher insurance costs. 

While premiums can be substantial, they represent a strategic investment for clubs. 

By transferring the financial risk of injury to insurers, clubs are relieved from the obligation 

of paying injured players’ wages, especially relevant in cases of long-term absence or high 

salaries. In the long run, additional benefits may include reduced healthcare expenses and 

improved performance due to lower injury-related anxiety. Though difficult to quantify, 

simulation models suggest that avoided earnings losses may offset insurance costs, 

especially when effective prevention strategies reduce the frequency of severe injuries (Al 

Attar et al., 2016). 

Even with risk transferred to insurers, clubs retain incentives to invest in prevention, 

improve medical infrastructure, and ensure compliance with rehabilitation protocols. These 

efforts not only mitigate injury risk but can also lead to lower premiums. However, these 

measures require financial resources that many clubs lack (Gregson et al., 2022). In this 

context, FIFA-mandated compensatory mechanisms for training clubs can help absorb 

some of these costs, particularly in lower leagues. 

Insurance premiums may also restrict clubs’ ability to offer competitive wages, invest 

in player acquisitions, or support youth development, factors that influence team 

performance and revenue streams. Since the absence of star players affects audience 

engagement, improved injury protection could help stabilise revenues from tickets and 

broadcasting (Wills et al., 2022). Still, the impact varies according to each club’s financial 

structure and existing risk management practices (Dallmeyer et al., 2025). 

Finally, a further economic drawback of the framework may be its vulnerability to moral 

hazard, a classic issue in insurance economics (Pauly, 1968), where insured individuals 

take greater risks or reduce precaution because they do not bear the full cost of their 

actions. In football, this could translate into strategic behaviour by players, particularly older 

or injury-prone internationals, who may choose Portugal as a final career destination due to 
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the generous coverage. This dynamic raises the risk of adverse se-lection, potentially 

increasing claims and premiums. Although no empirical evidence confirms this trend in 

Portugal, similar effects have been documented in other generous insurance contexts 

(Cutler & Zeckhauser, 1998). Long-term sustainability may therefore depend on 

complementary safeguards such as stricter medical evaluations, differentiated premium 

structures, and enhanced regulatory monitoring, to ensure that the protective benefits do 

not inadvertently encourage opportunistic or moral hazard behaviours. 

 

5.4. Comparative Analysis of International Frameworks 

This descriptive analysis focuses on legal classification, insurance design, and 

implementation dynamics among seven professional football leagues: Portugal, Spain, Ger-

many, England, Italy, France, and Brazil. These jurisdictions were selected based on several 

criteria identified as methodologically significant in comparative legal research (Zweigert et 

al., 1998): 

 

1. Legal tradition diversity: The selected jurisdictions represent different legal 

traditions, including civil law (Portugal, Spain, Germany, Italy, France, Brazil) and 

common law (England) systems, enabling analysis of how these broader traditions 

influence sports-specific regulations. 

 

2. Football significance: All selected jurisdictions have well-established professional 

football leagues with significant economic activity and international prominence, 

ensuring relevance to the global football ecosystem. 

 

3. Regulatory approach variation: The jurisdictions demonstrate significant variations 

in their approaches to occupational risk classification and insurance requirements for 

professional athletes, providing valuable comparative insights. 

 

4. Data availability: Sufficient legal, economic, and insurance data are available for all 

selected jurisdictions, enabling robust comparative analysis. 

 

5. International transfer connections: The selected jurisdictions represent major 

markets in terms of transfer fee volume, underscoring the practical importance of 

cross-jurisdictional regulatory coordination (Poli et al., 2023). 
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This research draws on multiple data sources to ensure comprehensive coverage and 

methodological triangulation. The data on Legal and Regulatory Sources includes national 

legislation governing occupational risk classification, employment status, and insurance 

requirements for professional athletes; regulatory frameworks established by national 

football associations and leagues; international regulations issued by FIFA and UEFA 

concerning player protection and insurance. Collective bargaining agreements between 

player associations and clubs or leagues; judicial decisions addressing football injury 

compensation and insurance disputes. These documents were accessed through official 

government databases, archives of sports governing bodies, legal databases (including 

LexisNexis, Westlaw, and EUR-Lex), and direct requests to relevant institutions. Additional 

sources include the Deloitte Annual Review of Football Finance, UEFA Club Licensing 

Benchmarking Report, EY Portuguese Professional Football Yearbook, and KPMG Football 

Benchmark.  

Table 5.1 presents the main features of international frameworks and includes 

Portugal as a benchmark for direct comparison. 

 

Table 5.1. Comparative analysis of international occupational insurance frameworks 

Jurisdiction 
Risk-classification 

approach 

Insurance 

architecture 

Principal 

legal/regulatory 

instruments 

Distinctive 

features & 

innovations 

Principal 

challenges 

Portugal 

Statutory 

designation of 

professional football 

as a high-risk 

occupation under 

the Law. 48/2023, 

Law 54/2017 and 

Law 98/2009. 
recognised as a 
rapid-wear 
profession under 
Labour Code.  

Mandatory 

private 

occupational-acc

ident insurance 

funded by clubs; 

limited coverage 

by social 

security  

Law 48/2023; Law 

54/2017 and Law 

98/2009;  
CBA between LP 
and SJPF (Liga-
Portugal, 2022) 

ASF and Liga 

Portugal 

supervisory rules 

(Liga-Portugal, 

2025) 

Lifetime 

medical care 

and financial 

compensation 

for permanent 

disability; 

reassessment 

rights; 

supervisory 

oversight by 

ASF; club 

licensing linked 

to proof of 

insurance  

Sharp 

premium 

increases for 

small clubs; 

need for 

sustained 

supervisory 

capacity; 

uneven 

enforcement 

outside top 

divisions  

Spain 

No explicit high-risk 

statute; coverage 

shaped by Royal 

Decree 1006/1985 

and LaLiga–AFE 

collective bargaining 

Mixed model: 

public 

social-security 

foundation with 

collectively 

bargained 

private top-ups  

RD 1006/ (Spain, 

1985); LaLiga–AFE 

CBA (Liga, 2022) 

Flexible, 

negotiable 

benefit levels 

aligned with 

economic 

cycles 

Variable 

protection 

across 

divisions; 

limited 

standardisatio

n of long-term 

care 

Germany 
Sectoral actuarial 

classification within 

Mandatory 

public GUV 

SGB VII (Germany, 

1996); GUV/VBG 

statutes 

Prevention 

incentives via 

Cost volatility 

for injury-prone 
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the statutory 

accident insurance 
Gemeinde 
Unfallversi-
cherungen 

(GUVVBG); no 

sport-specific statute  

funded by 

employer 

contributions 

with 

experience-ratin

g; optional 

private 

supplements  

(Verwaltungs-

Berufsgenossensc

haft, 2023) 

Bundesliga & DFB 

regulations (DFL, 

2023)  

risk-weighted 

premiums; 

concussion 

research 

funding 

clubs; statutory 

caps for high 

earners; 

limited 

adaptation for 

sports-specific 

risk 

England 

No legislative 

high-risk status; 

insurance duties are 

embedded in 

Premier League/EFL 

rules and the 

Standard Player 

Contract 

Near-total 

reliance on 

private market 

cover mandated 

by league rules, 

backed by PFA 

schemes. 

Employer-paid 

liability 

insurance; NHS 

covers medical 

needs; limited 

private top-ups  

Employment 

Rights Act 

(Parliament, 1996); 

Employers' Liability 

(Compulsory 

Insurance) Act (UK 

Parlamient, 1996); 

FA & Premier 

League rule 

(League, 2025)  

Product 

innovation 

(loss-of-value, 

key-player 

cover); strong 

club-level 

risk-manageme

nt incentives 

High premiums 

tied to squad 

value; uneven 

protection 

outside top 

divisions; gaps 

in post-career 

support;  

unclear 

private-public 

coordination  

Italy 

Implicit high-risk 

recognition via 

elevated INAIL 

contribution classes; 

no dedicated statute 

Public INAIL 

occupational-acc

ident insurance 

supplemented 

by collectively 

bargained 

private policies  

Law 91/1981 (Italy, 

1981); INAIL 

(INAIL, 2025); 

FIGC regulations 

Public 

risk-pooling 

plus negotiated 

flexibility; 

experience-

rated 

contributions 

Administrative 

complexity; 

benefit ceilings 

for very high 

salaries; 

coordination 

issues 

between 

insurers 

France 

High injury risk 

addressed through 

integration into the 

general 

CPAMregime; no 

separate high-risk 

statute  

Robust public 

social-security 

base with 

mandatory 

private top-ups 

and CPFP 

benefits  

Code du Travail & 

Sécurité Sociale 

(France, 2025a) 

CPAM (France, 

2025b) 

FFF/LFP/UNFP 

agreements 

(Professionnel, 

2025) 

Emphasis on 

career-long 

health 

monitoring and 

transition 

support; 

recognition of 

psychological 

injury 

High 

contribution 

rates; multi-

layered 

administrative 

complexity; 

high 

contribution 

rates; limited 

club autonomy  

Brazil 

Mandatory accident 

insurance under the 

Pelé Law without 

formal high-risk 

classification; heavy 

reliance on the 

private sector  

Predominantly 

private club-

funded 

insurance 

layered on basic 

INSS social 

security  

Pelé 

Law 9.615/1998; 

CBF standards 

(Brazil, 1998) 

Coverage 

scaled to 

contract value; 

intensified 

compliance 

monitoring 

Inconsistent 

implementatio

n; weak public 

backstop; 

limited 

long-term care 

provision 
 

Note: CBA – Collective Bargaining Agreement; LP- Liga Portugal (Professional Portugese Football League) ; SJPF – Sindicato 
dos Jogadores Profissionais de Futebol (Portuguese Professional Footballer´s Union); AFE – Asociación de Futebolistas 
Españoles (Spanish Footballers´ Association); GUV – Gesetzliche Unfallversicherung (Germam public entitie linked to the 
statutory accident insurance system); DFB – Deutscher FuBball-Bund (German Football Federation); EFL – English Football 
League; NHS – National Health Service; INAIL – Istituto Nazionale per l´Assicurazione contro gli Infortuni sul Lavoro (Italian 
National Institute for Insurance against Accidents ar Work); FIGC – Federazione Italiana Giuoco Calcio (Italian Football 
Federation); CPAM – Caisse Primaire d´Assurance Maladie (Primary Health Insurance Fund); FF – Fédération Française de 
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FootBall (French Football Federation); LFP – Ligue de Football Professionnel (French Professional Football League); UNFP 
– union Nationale des Footballeurs Professionnels (French National Union of Professional Footballers); CBF – Confederação 
Brasileira de Futebol (Brazilian Football Confederation). 

 

 

5.4.1. Country-Level Approaches to Risk Protection in Professional 

Football 

Based on the comparative data in Table 1, this section examines how seven countries 

structure their professional football injury protection systems across five key dimensions: 

risk classification, insurance architecture, legal instruments, distinctive innovations, and 

main challenges. 

 

 

5.4.1.1. Risk Classification Approach 

Jurisdictions vary markedly in how they conceptualise and classify the occupational 

risks associated with professional football. Portugal stands out as the only country to legally 

define professional football as a high-risk activity within its national legislation (Law No. 

48/2023). This designation carries significant regulatory and insurance implications. This 

formal recognition aligns legal doctrine with empirical evidence on injury prevalence, 

thereby reinforcing the legitimacy of compulsory insurance mandates. Evidence from other 

high-demand contexts also supports this approach: in the military, for example, soccer 

accounts for the highest share of sport-related injuries, often exceeding rugby and other 

contact sports in both frequency and severity (Orr et al., 2020). By contrast, countries such 

as Germany, Italy, and France adopt more integrated approaches, embedding football 

within broader sectoral or occupational categories under their public accident insurance 

systems. These frameworks implicitly acknowledge elevated risk levels but do not isolate 

football as a distinct category, relying instead on general classifications for sports, 

entertainment, or performing arts sectors. While this facilitates administrative consistency, 

it may limit sport-specific tailoring of risk-based contributions or prevention measures. In 

England and Spain, the classification of foot-ball-related risk is not codified through public 

legislation. Instead, it is shaped through collective bargaining agreements and general 

labour law. The absence of statutory classification places greater weight on contractual 

negotiation and may lead to heterogeneous standards across clubs and leagues. Brazil 

occupies a hybrid position: federal legislation (notably the Pelé Law) mandates accident 

insurance for professional athletes, implicitly recognising heightened risk, though without a 

formal classification within occupational safety law. This normative ambiguity can 

complicate enforcement and limit the design of risk-adjusted premiums or incentives.  
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Overall, while all jurisdictions acknowledge the inherently hazardous nature of 

professional football, only Portugal has formalised this recognition into a specific legal 

classification. The remaining systems rely on indirect or implicit approaches, which may 

generate inconsistencies in coverage adequacy, actuarial accuracy, and injury prevention 

strategies. 

 

5.4.1.2. Insurance Architecture 

The insurance architecture across jurisdictions reflects a spectrum from fully public to 

fully private systems, with several hybrid models in between. Portugal employs a hybrid 

model: while insurance is purchased from private providers, it operates under strict public 

regulation. This structure ensures compulsory coverage and benefit uniformity, but the 

reliance on private underwriting may heighten premium costs for clubs, particularly in lower 

divisions. Germany and Italy represent public-centred models. Both integrate professional 

football within national statutory accident insurance schemes (GUV/BGV in Germany; INAIL 

in Italy), financed through employer contributions. These systems offer standardised 

coverage and administrative stability, with Germany notably incorporating an experience-

rating mechanism to incentivise injury prevention. France also relies heavily on public 

financing through social security, but supplements this with tailored sectoral agreements 

between football federations and unions. The resulting architecture delivers both baseline 

protection and additional services, such as career transition programmes and mental health 

support. In contrast, England and Brazil follow market-driven models where insurance is 

arranged privately. England’s decentralised approach allows for bespoke contracts but 

results in uneven protection, especially among lower-tier or academy-level players. Brazil 

mandates private insurance by law, but in practice, weak enforcement and financial 

instability among clubs often lead to gaps in coverage. Spain occupies an intermediate 

position. Insurance arrangements are shaped through collective bargaining, which can 

ensure robust benefits in top leagues but may lack consistency and enforcement strength 

across all tiers. 

Across systems, the main trade-off lies between coverage universality (better ensured 

in public or hybrid models) and contractual flexibility (favoured in private systems). Hybrid 

regimes such as those in Portugal and France appear best positioned to reconcile these 

competing demands. 
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5.4.1.3. Legal and Regulatory Instruments 

Legal and regulatory instruments governing insurance for professional footballers 

vary significantly in terms of formality, centralisation, and enforceability, reflecting each 

country’s broader legal culture and institutional architecture. Portugal stands out with a 

dedicated legal framework: Law No. 48/2023 formally classifies professional football as 

high-risk work and mandates compulsory insurance under public supervision. This statute 

is complemented by earlier legislation (Laws No. 54/2017 and 98/2009), collectively 

ensuring legal certainty and regulatory coherence. Germany and Italy embed football within 

broader national accident insurance statutes. In Germany, the Social Code VII and the 

GUV/BGV framework provide binding public-law coverage. Similarly, Italy’s Decree 38/2000 

and subsequent administrative guidance from INAIL standardise coverage for professional 

athletes under general occupational injury rules. France adopts a layered model: the Labour 

Code establishes the legal foundation, which is then customised through sector-specific 

collective agreements between football bodies (FFF/LFP) and unions. These agreements 

offer both regulatory detail and adaptability, notably in areas such as career transition and 

psychosocial care. England relies primarily on general labour law and civil liability principles. 

There is no football-specific statute mandating insurance; instead, coverage arises from 

employment contracts and private negotiation. This legal flexibility enables bespoke 

arrangements for elite players but risks under protection in less regulated tiers. Spain uses 

collective bargaining agreements to define insurance responsibilities and benefits. These 

are recognised in law but function as semi-formal instruments whose effectiveness depends 

on enforcement at the club level and the strength of the players’ union. Brazil is governed 

by federal sports legislation, particularly the Pelé Law (Law No. 9.615/1998), which 

mandates private insurance for athletes. However, legal mandates are often undermined by 

weak enforcement mechanisms, especially among financially precarious clubs.  

Overall, Portugal and Germany exemplify statutorily grounded models with strong 

public oversight. France and Spain rely more heavily on contractual instruments negotiated 

within the sector, while England and Brazil operate under general legal norms with variable 

implementation. The level of legal formalisation directly influences coverage consistency, 

players’ legal recourse, and compliance across club tiers. 

 

5.4.1.4 Distinctive Features and Innovations 

While insurance structures differ markedly across jurisdictions, several systems in-

corporate distinctive innovations that aim to enhance protection, reduce injury risk, and 

improve long-term player welfare. Portugal stands out for its comprehensive statutory 

regime, which mandates insurance coverage for all professional players. While legally 
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robust, it lacks mechanisms to reward injury prevention. Germany incorporates experience-

rating into its public system, financially rewarding clubs with lower injury rates, an 

uncommon yet effective preventive strategy. France offers holistic support through the 

CPFP, addressing both career transition and psychological risks, alongside detailed 

collective agreements. Spain relies on collective bargaining to integrate injury coverage into 

broader employment protections, though implementation can vary by club and region. 

England enables bespoke insurance contracts, especially for elite players, offering flexibility 

but resulting in unequal coverage across tiers. Brazil links premiums to player earnings, a 

value-based model that suits club diversity but suffers from weak enforcement and non-

compliance risks. 

These features reflect divergent priorities: legal certainty in Portugal, institutional 

innovation in Germany and France, and contractual flexibility in Spain, England, and Brazil, 

with varying levels of equity and effectiveness. 

 

5.4.1.5. Principal Challenges 

Despite varied structural designs, all systems face significant challenges in balancing 

athlete protection with financial sustainability and administrative feasibility. Portugal’s 

mandatory insurance regime ensures uniform coverage but imposes high financial burdens 

on clubs, especially in lower divisions, and may create moral hazard by reducing incentives 

for injury prevention. Germany’s actuarial approach promotes efficiency through 

experience-rating, but coverage caps may inadequately protect high-earning players. 

France offers extensive benefits, but the high cost of contributions can exacerbate 

inequalities between clubs with different financial capacities. Spain’s dependence on 

collective agreements introduces inconsistencies, with the scope and quality of coverage 

varying by club and negotiation strength. Long-term care provisions also remain weak. 

England’s market-driven system creates fragmented coverage, especially for lower-tier and 

academy players, who often lack access to robust protection. Finally, Brazil faces systemic 

enforcement issues: clubs may default on premiums due to financial instability, leaving 

players effectively uninsured despite legal mandates. 

These challenges underline the tension between ensuring adequate protection and 

maintaining economic viability, particularly for clubs outside the elite strata. 
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5.4.2. Strategic Outlook: Best Practices, Coordination, and Reform 

The findings summarised in Section 5.1 reveal not only systemic diversity but also 

converging trends that inform strategic development. This sub-section distils those patterns 

and identifies forward-looking institutional strategies. 

The comparative analysis highlights four core elements that consistently underpin the 

most resilient insurance frameworks. First, hybrid financing models, which blend broad 

public pooling with risk-sensitive private contributions, offer a pragmatic balance between 

equity and efficiency. Second, phased implementation aligned with club financial capacity, 

as observed in Portugal, facilitates political feasibility without com-promising player 

protection. Third, formalised prevention incentives, such as experience rating or conditional 

premium rebates, are associated with measurable reductions in injury incidence. Fourth, 

the presence of specialised institutions (e.g., France’s CPFP) enhances long-term player 

welfare by supporting career transitions and addressing psychosocial risks. 

However, structural challenges persist at the transnational level. The coexistence of 

divergent national systems, FIFA’s limited jurisdiction, and pronounced economic disparities 

among clubs and leagues hinder the development of cohesive standards. These 

asymmetries generate competitive imbalances and complicate cross-border injury claims. 

While some progress has been made through bilateral agreements and league-mandated 

documentation, harmonisation remains partial. A feasible path for-ward lies in the adoption 

of adaptable international minimum standards that respect legal diversity while 

guaranteeing essential protections (Parrish, 2003; Commission, 2024). 

 

5.5. Conclusion 

This study has examined the legal, economic, and insurance implications of 

classifying professional football as a high-risk profession, with Portugal as a focal case. 

Through an interdisciplinary lens, the analysis addressed three core objectives: 

understanding the specific impacts of the Portuguese insurance framework; identifying 

cross-country regulatory and insurance differences; and formulating policy proposals that 

promote both player protection and systemic sustainability. 

Portugal’s mandatory insurance regime improved in 2023, standing out with a legal 

model of occupational accident insurance, ensuring robust and uniform protection for 

athletes, which represents a significant advancement in valuing player welfare. This high-

risk classification positions Portugal as a pioneering jurisdiction in athlete protection, 

offering a replicable model for other countries. Player protection is especially critical in 

contexts such as Portugal, where the professional football business model fundamentally 
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relies on the player transfer market. Severe or prolonged injuries can directly affect players’ 

market value and the financial sustainability of clubs, making it imperative to establish a 

regime that combines comprehensive coverage with mechanisms promoting equity and 

economic stability within the sector. While the framework improves legal certainty and 

enhances access to compensation, it also presents challenges related to premium inflation 

and financial strain on smaller clubs, highlighting the importance of regulatory oversight and 

adaptive cost-sharing mechanisms. 

The comparative analysis confirmed the fragmented nature of legal and insurance 

regimes across Europe and Brazil, revealing inconsistencies in coverage scope, funding 

models, and institutional coordination. Portugal’s statutory high-risk regime contrasts with 

the implicit sectoral recognition seen in Germany, Italy, and France, with collectively 

bargained insurance schemes in Spain, and England, and with the Brazilian law that 

integrates insurance, labour, and contractual protections within a unified national law. This 

diversity highlights the challenges of harmonisation in a globalised labour market, where 

regulatory disparities may create competitive imbalances and vulnerabilities for players, 

particularly for players operating across borders. Despite regulatory disparities, FIFA’s Club 

Protection Programme offers a minimal layer of harmonisation by insuring players during 

major international competitions, particularly benefiting those without equivalent club-level 

coverage. Still, regulatory diversity enables legal innovation and offers opportunities for 

mutual learning, mainly when supported by international soft-law mechanisms. 

Ultimately, this research contributes to a growing interdisciplinary agenda that seeks 

to reconcile player welfare with financial sustainability and competitive fairness in 

professional football. By documenting legal and institutional differences and analysing the 

implications of Portugal’s high-risk classification, the study provides a foundation for 

evidence-based policy and future regulatory convergence. 

 

5.5.1. Practical Implications 

The findings of this study offer several practical implications for stakeholders engaged 

in regulating, managing, and participating in professional football. First, the Portuguese 

approach illustrates how a mandatory high-risk classification can form a robust legal basis 

for athlete protection. This model demonstrates the feasibility of enforcing com-prehensive 

coverage through binding legal provisions, offering lessons for jurisdictions seeking to 

strengthen player welfare. Second, four guiding principles emerge as critical to designing 

sustainable and fair insurance frameworks across professional football: (i) comprehensive 

and career-long protection, ensuring that players are covered throughout the whole span of 

their professional lives, including long-term disability and post-career consequences; (ii) 
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balanced cost distribution among stakeholders (clubs, insurers, federations), mitigating 

financial pressures particularly on smaller clubs; (iii) incentives for injury prevention, such 

as differentiated premiums based on safety records or investment in medical support 

infrastructure; and (iv) flexible but coordinated international frameworks, which allow 

national systems to retain autonomy while aligning on minimum standards for cross-border 

protection, especially regarding transfer transitions and international duty. Broader 

coordination remains necessary, particularly as players move across jurisdictions with 

varying regulatory standards. This is especially pertinent for countries like Portugal, where 

the professional football business model relies heavily on the international transfer of 

players. In such contexts, ensuring consistent and adequate protection is not only a matter 

of player welfare but also an essential element for preserving the long-term value of clubs’ 

most important assets. 

 

5.5.2. Limitations and Future Research 

While this study offers a comprehensive descriptive overview of the Portuguese 

insurance framework for professional footballers and its broader regulatory context, several 

limitations must be acknowledged. First, the analysis is primarily qualitative and descriptive. 

Although it draws upon existing legislation, insurance structures, and secondary data, it 

does not empirically measure the effectiveness of the Portuguese model in reducing injury 

rates, improving rehabilitation outcomes, or enhancing long-term player welfare. These 

dimensions warrant further investigation using quantitative or mixed-method approaches. 

Second, the cross-country comparison is necessarily selective and focused on illustrative 

contrasts rather than exhaustive benchmarking. Legal heterogeneity, differences in labour 

law, and the varying roles of collective bargaining across countries make comprehensive 

comparisons methodologically challenging. Moreover, access to detailed and comparable 

insurance data across jurisdictions remains limited, hindering broader empirical 

generalisation. 

Future research could address these gaps by evaluating the outcomes of mandatory 

insurance policies through longitudinal injury databases, player health surveys, or claims 

records. Comparative studies could examine how different regulatory approaches affect 

cost efficiency, litigation rates, and player satisfaction. Furthermore, interdisciplinary 

collaboration, including sports medicine, economics, and legal studies, could provide more 

holistic assessments of risk allocation and welfare protection in professional sport. Finally, 

the growing commercialisation of football, alongside in-creasing player mobility, reinforces 

the need to explore international coordination mechanisms in greater depth. Future work 
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could analyse the feasibility and impact of supranational regulatory standards or 

transnational insurance pools to address persistent disparities and enhance. 
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CHAPTER 6 - CONCLUSION 

 

This doctoral dissertation set out to investigate the multidimensional role of 

professional football in Portugal, adopting an integrated economic, management, medical, 

and legal perspective. The research explores the intertwined relationship between the 

economic and sporting value of professional football players and the risks, impacts, and 

governance of injuries within the specific context of Portuguese professional football. In 

Portugal, where the football industry holds a prominent position in the national sports 

economy and exerts measurable influence on GDP, employment, and - most significantly - 

the capital balance, players´s economic and sporting rights are the foremost intangible 

assets in club portfolios. Their transfer market value, driven by Portugal’s role as a net 

exporter of football talent, constitutes a structural pillar of both club-level financial 

sustainability and the country’s positive capital account. At the same time, players’ on-field 

performance is central to competitive success, league standing, and the generation of 

revenues from broadcasting rights, sponsorship contracts, and matchday income. Injury 

events, therefore, represent more than clinical setbacks: they are critical incidents capable 

of depreciating asset value, undermining sporting performance, and triggering financial 

instability.  

Against this backdrop, the dissertation pursued four interrelated objectives. The first 

was to analyse the economic and managerial structure of Portuguese professional football, 

with particular emphasis on the strategic role of players´ economic and sporting rights as 

intangible assets within a transfer-driven business model, and to assess the financial, 

managerial, and macroeconomic vulnerabilities associated with clubs’ reliance on player 

development and transfer revenues. The second was to identify and evaluate the main 

predictors of injury severity among professional football players, developing predictive 

models based on real-world data to inform medical decision-making, injury prevention, and 

risk management strategies. The third was to examine the incidence and severity of injuries 

across the First and Second Leagues, considering both intrinsic and extrinsic factors, and 

to identify patterns with implications for prevention, resource allocation, and strategic 

planning at the club level. Finally, the fourth objective intends to critically assess the legal 

and regulatory framework governing occupational risk and insurance in Portuguese 

professional football, with a particular focus on Law No. 48/2023, situating it within a 

comparative international context. 

The studies presented in Chapters 2 to 5 provide the foundations for the conclusions 

drawn here. This research shows that professional football clubs cannot sustain economic 

viability without actively managing injury risk. In addition, to ensuring effective injury 
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governance, clubs should implement clinical protocols, develop data-driven prediction 

systems, manage their assets, develop sporting performance strategies, and implement 

regulatory innovations. 

Finally, this thesis demonstrates that safeguarding the economic viability and 

competitive future of Portuguese professional football requires viewing injury management 

as a key part of strategic management, rather than just of medical concern. Building on this 

integrated perspective, the following section summarises the main empirical findings, which 

together support and refine this overarching conclusion. 

 

6.1. Summary of Findings  

The findings of this doctoral thesis emphasise the central role that professional 

football players hold within the Portuguese football system, showing their importance both 

as assets and key drivers of clubs’ financial stability. The second chapter examined the 

economic structure of Portuguese professional football and confirmed that the industry 

relies heavily on developing and transferring players. The analysis revealed that Portuguese 

sports societies mainly follow a producer-driven model, focusing on developing local talent 

for sale in international markets. These revenues often determine the sport societies 

financial survival and affect larger economic indicators like Portugal’s Gross Domestic 

Product, employment, and capital account. This model was found to be highly vulnerable to 

external shocks: events such as player injuries can seriously undermine both on-field 

performance and financial stability, underlining the need for sustained investment in player 

health and welfare. 

The third chapter examined what drives the severity of injuries among Portuguese 

professional football players, using a deep neural network to analyse data from all injured 

players in the First and Second Leagues over five consecutive seasons. The results showed 

that a player’s prior injuries and recovery time are the most important predictors of how 

severe future injuries are, with nationality and tactical position also playing a moderate role. 

In contrast, factors such as age, match participation, and league level had little impact. The 

study highlights the value of carefully tracking injury histories and recovery, providing a 

foundation for tailored medical care and data-driven risk management strategies that protect 

players as key assets while reducing both financial losses and competitive setbacks for 

clubs. 

The fourth chapter extended this analysis by examining injury incidence and severity 

in relation to intrinsic and extrinsic factors. Descriptive, inferential, and cluster analyses 

revealed that league level, match participation, and structural factors such as 

underexposure or nationality are stronger determinants of injury risk than age or tactical 
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position. Injuries were more frequent in the First League but more severe in the Second 

League, particularly among non-European players and those with limited match exposure. 

These results provide critical insights for the design of context-sensitive prevention 

programs and the optimisation of player management, aligning sporting objectives with 

economic imperatives. 

The fifth chapter explored the legal and insurance frameworks that govern 

occupational risk in Portuguese professional football, with a focus on Law No. 48/2023. The 

study confirmed that the law, by mandating occupational accident insurance for professional 

athletes, significantly enhances player protection and establishes Portugal as a pioneer in 

athlete welfare. However, it also generates financial pressures for clubs, particularly smaller 

ones, due to premium costs and risk-sharing requirements. Comparative analysis with other 

countries highlighted persistent regulatory disparities in insurance coverage, institutional 

coordination, and legal recognition of occupational risk, demonstrating both the challenges 

and opportunities for policy innovation and international learning. The research emphasised 

that effective risk governance requires not only legal protection but also integration with 

club-level management practices, injury prevention strategies, and asset valuation. 

 

6.2. Integrated Contributions 

Taken together, the four studies (chapters 2 - 5) demonstrate the interdependent 

nature of economics, management, medical practice, and legal regulation in Portuguese 

professional football. Players emerge as both the most valuable and most vulnerable 

assets, whose performance, health, and market value directly influence club sustainability, 

league competitiveness, and the broader national economy. By combining macroeconomic 

and microeconomic analyses (chapter 2), predictive modelling of injuries (chapter 3), 

epidemiological evidence (chapter 4), and legal-economic assessment (chapter 5), this 

doctoral research provides a comprehensive, evidence-based framework for understanding 

the dynamics of injury risk, asset management, and regulatory protection in a globalised 

football market. 

 

6.3. Research Implications 

6.3.1 Theoretical implications 

Taken together, the four studies advance theoretical understanding across sports 

economics, management, and law by elucidating the interdependent nature of professional 

football as both a sporting and economic system. The present research confirms that 
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football players represent the most important assets within the Portuguese transfer-driven 

business model, influencing both club sustainability, and macroeconomic outcomes (Rohde 

& Breuer, 2017). By situating players at the intersection of sporting performance, financial 

valuation, and legal protection, the thesis bridges micro-level management practices with 

macro-level economic implications, highlighting the strategic significance of youth players 

development systems as sources of competitive advantage for countries with smaller 

domestic markets (EY & Liga Portugal, 2025). 

The studies also contribute to theoretical knowledge on injury risk in professional 

football. The work demonstrates that injury severity is primarily predicted by individual injury 

history and recovery time, with secondary contributions from players’ nationality and tactical 

position (Ekstrand et al., 2021; López-Valenciano et al., 2023). Structural factors such as 

league level and match participation further shape injury patterns, while age and position 

play a less central role than traditionally assumed (Nieto Torrejón et al., 2024). These 

findings challenge prevailing theoretical models that overemphasize age or physical 

characteristics, emphasizing the need for context-sensitive approaches and the integration 

of epidemiological and predictive data into conceptual frameworks of sports risk 

management. 

Finally, the present thesis extends the theoretical discussion to a legal and regulatory 

dimension by analysing Portugal’s Law No. 48/2023 in a comparative perspective. It 

highlights how formal recognition of football as a high-risk profession, combined with 

mandatory occupational accident insurance, interacts with economic and managerial 

priorities to protect strategic assets – players, while ensuring the financial sustainability of 

clubs (Memari et al., 2021; Gregson et al., 2022; Zhang et al., 2024). Cross-country 

comparisons further demonstrate the diversity of regulatory approaches, offering insights 

into harmonisation challenges and the role of law as a mechanism for systemic risk 

governance in a globalised labour market. 

 

6.3.2 Practical implications 

From a practical standpoint, this research provides actionable guidance for clubs, 

policymakers, and insurers. By recognising the economic relevance of players as strategic 

assets, the thesis underscores the need for balanced management strategies that integrate 

talent development, financial prudence, and risk mitigation practices (FBG, 2024; EY & Liga 

Portugal, 2025). The heavy reliance on the player transfer market amplifies the importance 

of injury prevention and rehabilitation strategies to safeguard both sporting performance 

and market value. Using artificial intelligence and machine learning networks would be 

important tools for sports societies to estimate injury severity, tailor individualized recovery 
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programs, and optimise squad management, while accounting for cross-cultural variations 

in player profiles.  

The research also highlights the importance of targeted, context-sensitive prevention 

strategies, particularly for players with low match exposure, non-European nationalities, or 

competing in lower-tier leagues. Addressing structural disparities through investment in 

medical infrastructure and culturally informed training practices can reduce injury risk and 

improve team performance (Ekstrand et al., 2021; López-Valenciano et al., 2023). 

Lastly, the analysis of Portugal’s occupational accident insurance framework provides 

practical insights for policy and governance. Mandatory coverage improves legal certainty, 

protects player health and welfare, and offers a replicable model for other jurisdictions, while 

also highlighting economic pressures on smaller clubs (Memari et al., 2021; Gregson et al., 

2022). This research brings together legal, economic, and management perspectives to 

support policies that protect players while ensuring financial sustainability and competitive 

balance, providing a roadmap for more resilient and evidence-based governance in 

professional football. 

 

6.4. Research Limitations 

As with any rigorous scientific investigation, this doctoral thesis is not exempt from 

limitations. Acknowledging and discussing them openly show a commitment to intellectual 

honesty and helps place the findings in the right context.  

The first article (Chapter 2) is primarily based on aggregated financial data and 

publicly available reports, which, while robust, may not fully capture the nuances of 

individual sports societies’ strategies or private contractual arrangements. Moreover, the 

analysis focuses on macroeconomic and sector-wide patterns, without a detailed 

microeconomic exploration of individual transfer transactions or the valuation 

methodologies applied to players. The second article (Chapter 3), which developed 

predictive models of injury severity using deep neural networks, also presents limitations. 

The artificial intelligent based approach relies on historical injury data that may contain 

reporting biases or inconsistencies across clubs and seasons. Contextual factors such as 

training intensity, player workload, or club-specific rehabilitation protocols were not included, 

potentially constraining the model’s predictive accuracy. Additionally, the model was trained 

on five consecutive seasons, limiting the dataset’s size and, consequently, the 

generalisability of predictions. Notably, the model exhibited lower classification performance 

for low-severity injuries, highlighting challenges in distinguishing between minor injury 

categories. The third article (Chapter 4), draw on comprehensive real-world data and apply 

advanced statistical analyses, including descriptive, inferential, and cluster methods. The 
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study focuses specifically on Portuguese professional football, which may limit its 

generalisability to other leagues or international contexts. It does not capture certain key 

variables, such as psychological factors, training load, or club-level medical infrastructure, 

and the reliance on routinely collected data may introduce inconsistencies in reporting 

across teams. Finally, the fourth article (Chapter 5), analysing the legal and insurance 

framework of Portuguese professional football, faces limitations inherent to qualitative and 

descriptive research. While the study provides an in-depth evaluation of Law No. 48/2023 

and cross-country comparisons, it does not empirically assess the effectiveness of 

Portugal’s mandatory occupational accident insurance in reducing injury rates, improving 

rehabilitation outcomes, or enhancing long-term player welfare. The cross-country analysis 

is illustrative rather than exhaustive, constrained by legal heterogeneity, differences in 

labour law, and the limited availability of comparable insurance data across jurisdictions. 

These limitations highlight the complexity of integrating economic, medical, and legal 

perspectives in professional football research. While they do not diminish the contributions 

of this thesis, they underscore areas where future investigations could expand the empirical 

scope, incorporate additional variables, and explore broader international contexts to 

enhance understanding and applicability. 

 

6.5. Future Research Directions 

Although this doctoral thesis offers a broad analysis of the economic, medical, and 

legal dimensions of Portuguese professional football, there is still much to be explored. 

Drawing on the findings and limitations of the four studies, this research points to several 

directions for future work that can both enrich our understanding and improve the way 

professional football is managed in Portugal and internationally. First, the economic 

dimension warrants further exploration. Future studies could assess the long-term 

sustainability of Portugal’s transfer-driven football model, considering the growing financial 

polarisation in European football, the evolving regulatory landscape, and the resilience of 

sports societies to global economic shocks. Investigating the indirect economic impact of 

the football industry on the broader national economy, alongside the role of player mental 

health and welfare and insurance policies in safeguarding asset value, would provide 

valuable insights for both scholars and practitioners. 

For predictive injury modelling (Article 2), future work should refine deep learning 

frameworks by incorporating additional variables such as biomechanical data, 

psychological factors, and real-time monitoring of workload. Expanding datasets to cover 

longer periods could enhance model robustness, while longitudinal studies could illuminate 

the evolution of injury patterns across players’ careers. Qualitative research examining 
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player attitudes toward prevention strategies may bridge the gap between evidence-based 

recommendations and practical implementation. Furthermore, cross-cultural investigations 

could provide insights into how nationality influences injury severity, enabling more tailored 

prevention measures. 

Second, regarding injury prevention and management, particularly regarding 

predictive injury modelling, future studies should aim to refine deep learning approaches by 

bringing in additional variables such as biomechanical measures, psychological aspects, 

and real-time workload monitoring. Using larger datasets that span more extended periods 

would make models more reliable, while longitudinal research could provide insights into 

how injury patterns develop over the course of a player’s career. At the same time, 

qualitative studies that capture players’ perspectives on prevention strategies could help 

close the gap between scientific recommendations and their day-to-day application in 

practice. Furthermore, cross-cultural investigations could provide insights into how 

nationality influences injury severity, enabling more tailored prevention measures. 

Furthermore, the analysis of injury incidence and severity patterns could benefit from multi-

country comparative research, integrating detailed workload, recovery metrics, and 

longitudinal designs to enhance predictive accuracy. Combining machine learning with 

traditional statistical methods may reveal deeper patterns, supporting more effective injury 

prevention strategies across competitive contexts. 

Third, in the legal and regulatory domain, future research could quantitatively evaluate 

the outcomes of mandatory insurance policies, using injury databases, player health 

surveys, or claims records to assess effectiveness in reducing injuries, improving 

rehabilitation outcomes, and promoting long-term player welfare. Comparative studies 

examining different regulatory approaches help understand their impact on cost efficiency, 

litigation rates, and player satisfaction. The growing internationalisation and 

commercialisation of football highlight the need to examine the feasibility and impact of 

supranational regulatory standards or transnational insurance pools to address persistent 

disparities and enhance cross-border coordination. Indeed, the effects of international 

player mobility and globalisation on injury patterns, risk management, and regulatory 

harmonisation represent critical areas for further exploration. Interdisciplinary approaches 

involving economics, management, sports medicine, and legal studies could provide more 

holistic assessments of risk allocation and welfare protection. 

In addition to the specific contributions of the four articles, this research also opens 

space for further exploration. Future work could look more closely at the economic impact 

of injuries, not only for individual players but also at the club and league level, linking time 

lost on the pitch to revenues, market value, and transfer outcomes. It would also be valuable 

to examine inequalities between clubs, especially how differences in resources shape their 
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capacity to prevent injuries and remain competitive over time. Exploring the role of 

investment in medical and training infrastructures could shed light on ways to reduce these 

gaps and support a more balanced and sustainable football industry. 

These future research paths highlight the need to bring together economic, medical, 

and legal perspectives. Doing so can support evidence-based policies, improve player 

health and performance, and help secure the sustainable growth of professional football. 

 

6.6. Scientific Dissemination and Publication Status 

The four studies that constitute the core of this doctoral thesis have been submitted 

to peer-reviewed scientific journals, reflecting the scholarly rigor and relevance of the 

research. Table 6.1. summarises the journals, submission dates, and status of each 

manuscript, highlighting the scholarly impact and dissemination pathway of the research 

findings. 

 

Table 6.1. Submission overview of thesis articles 

 

Chapter/Article 

 

Journal / submission data / status 

Clarivate 

Analytics 

Impact 

factor 

(2024) 

 

Scopus 

Quartil 

Chapter 2: ‘Players as Strategic Assets in 

Portuguese Professional Football: Micro and 

Macroeconomic Perspectives of a Transfer-

Driven Industry’ 

Sport, Business, Management: An 

International Journal / 21 July 2025 / 

‘under review’ 

 

 

 

1.7 

 

 

Q2 

Chapter 3: ‘Predicting Injury Severity in 

Portuguese Professional Football: An AI-Driven 

Analysis Using Deep Neural Networks’ 

BMC Sports Science, Medicine and 

Rehabilitation / 17 April 2025 / ‘under 

review’ 

 

2.8 

 

Q1 

Chapter 4: ‘Real-World Injury Patterns in 

Portuguese Professional Football: Risk Profiles 

and Socioeconomic Concerns’ 

European Journal for Sport and 

Society/ 16 May 2025 / ‘under review’ 

 

1.0 

 

Q1 

Chapter 5: ‘Occupational Safety and Injury Risk 

in Professional Football: The Portuguese Legal 

Framework in Comparative Perspective’ 

Safety/ 12 August 2025 / ‘under review’ 

 

 

 

1.7 

 

Q2 

 

The submission of these articles to high-quality, peer-reviewed journals underscores the 

originality, robustness, and practical significance of this research, highlighting its 
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contribution to the advancement of knowledge in sports economics, management, and 

policy, and reinforcing the value of evidence-based approaches to player welfare, injury risk 

management, and the sustainable governance of professional football. 
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APPENDIX: 

 

Figure A2.1. Weight of salaries on total revenues of the 5 main professional European 
leagues (million euro), during the 2020/21 season. 

 

Source:  Author’s own elaboration based on data from Deloitte Annual Review of Football Finance (Deloitte, 2023). 

 

Figure A2.2. Value of the total net assets vs players net value in the end of the 2020/21 

season 

 

 
Source:  Author’s own elaboration based on data from Deloitte Annual Review of Football Finance (Deloitte, 2023). 
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Table A3.1. Sample description for 30 runs (values are the arithmetic means). 

Sample Description N (mean) Per cent (mean) 

Sample 
Training 828 50.52% 

Testing 779 47.53% 

Valid 1607 98.05% 

Excluded 22 1.34% 

Total 1639 100% 

 

 

 

 

 

Table A3.2. Empirical analysis of the DNN classification performance. 

 
 

Predicted  
 

Class 1 2 3 4 5 Per cent Correct 

Training 

1 0 5.2 15.8 2 0 0% 

2 0 9.8 38.2 1.8 0.4 20% 

3 0 3.4 213 27.4 4.4 86% 

4 0 0 19 342.4 14.8 91% 

5 0 0 0 7.6 122.8 94% 

Overall Percent Correct 83% 

Testing 

1 0 4.2 13 1.4 0 0% 

2 0 5.6 44.4 4.8 0 10% 

3 0 8.6 170.8 37 5.8 77% 

4 0 0.2 37.2 308.4 19.4 84% 

5 0 0 0 10.2 108 91% 

Overall Percent Correct 76% 
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Table A4.1. Description of the variables used 

Variable Description Scale Values 

Season 
The season during which the injury 

took place. 
Nominal 1,2,3,4, or 5 

Competitive level 1st or 2nd league Nominal 1 = First League; 2 =Second League 

Age 
Age of the player at the start of the 

season 
Ratio  

Ethnicity Player origin Nominal 

1 = Europe  

2 = Southern Europe 

3 = Africa 

4 = North Africa 

5 = America 

6 = South America 

7 = Middle East 

8 = Asia 

Number of Injuries 
The number of injuries during the 

season. 
Ratio  

Days of recovery 
Time spent in injury recovery – 

number of days 
Ratio  

Injury severity 

The degree of severity of the last 

injury sustained by the player – 

Transformation of the variable Days 

of recovery’ 

Ordinal 

1 = Minimal (1–3 days) 

2 = Minor (4–7 days) 

3 = Moderate (8–28 days) 

4 = Major (28- 120 days) 

5 = Severe (= > 120 days) 

Player Participation Tier 
Player participation rank - Matches 

played (in %)  
Ordinal 

A = play in more than 80% of matches 

B = play between 50% and 79% matches 

C = play between 21% and 49% matches 

D = play in less than 20% of matches 

Tactical-Position 
Position of the player on the field 

during the season 
Nominal 

1 = Midfielder 

2 = Defensive Midfielder 

3 = Full-back 

4 = Defender 

5 = Winger 

6 = Forward  

7 = Second Striker/Supporting Forward 

8 = Goalkeeper 

GDMF Tactical-Position in the field Nominal 

G = Goalkeeper 

D = Defender 

M = Midfielder 

F = Forwards 

LCR Tactical-Position in the field Nominal 

L = Left 

C = Centre 

R = Right 
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