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RESUMO  
 
Estratégias de recuperação pós-exercício, ou estratégias de “recovery”, fazem 
parte da rotina de atletas e clubes de futebol de ambos os sexos e de diferentes 
níveis de participação. Diante da popularização da Prática Baseada em 
Evidência (PBE), chama atenção o fato de não existir uma revisão sistemática 
acerca da eficácia destas estratégias aplicadas especificamente no contexto no 
futebol. Além disso, apesar de os valores do paciente constituírem um dos pilares 
da PBE, a percepção dos atletas acerca das estratégias comumente utilizadas 
no futebol permanece inexplorada. Diante deste cenário, a presente dissertação 
contempla dois estudos. O estudo 1 teve por objetivo revisar de maneira 
sistemática a evidência disponível acerca das intervenções fisioterapêuticas 
utilizadas para recovery em atletas de futebol. Dois pesquisadores realizaram 
buscas independentes nas bases de dados PubMed, CENTRAL, Scielo e Pedro 
utilizando combinações de termos relacionados ao tema. De um total de 2.925 
estudos identificados nas buscas, 25 atenderam aos critérios de seleção e foram 
incluídos na revisão. Vinte e três destes estudos (92%) apresentaram escore 
menor ou igual a 6 na escala PeDRO, sugerindo alto risco de viés. Ao todo, 429 
atletas participaram dos estudos, sendo a maioria atletas profissionais do sexo 
masculino. Recuperação ativa, imersão em água fria e roupas de compressão 
foram as intervenções mais investigadas. Outras intervenções (como foam 
rolling, plataforma vibratória e imersão de contraste) foram avaliadas por apenas 
um ou dois estudos. A revisão descreve os efeitos destas e outras intervenções 
sobre parâmetros relacionados à performance física, percepção de recuperação 
e biomarcadores. Em síntese, apesar de alguns recursos apresentarem 
resultados promissores sobre determinados desfechos, não há evidência 
suficiente para destacar um recurso fisioterapêutico capaz de atuar 
simultaneamente sobre os aspectos de recuperação relacionados à 
performance, percepção e biomarcadores. O estudo 2 teve por objetivo 
descrever a percepção de atletas profissionais sobre a eficácia das estratégias 
comumente adotadas no meio do futebol. Ao todo, 100 atletas profissionais de 
futebol masculino da 1ª à 4ª divisão do Campeonato Brasileiro responderam a 
um questionário online. Imersão em água fria (88% de aprovação), suplementos 
nutricionais (71%), massagem (66%), alongamento (64%) e recuperação ativa 
(60%) foram as 5 principais estratégias classificadas. Após a realização dos dois 
estudos desta dissertação, conclui-se que: (1) a literatura acerca dos efeitos das 
intervenções fisioterapêuticas utilizadas para recovery no futebol é composta, 
em sua maioria, por estudos com elevado risco de viés; (2) apesar de algumas 
intervenções terem se mostrado benéficas sobre alguns desfechos relacionados 
à recuperação, parece não haver um recurso capaz de otimizar simultaneamente 
a recuperação da performance, percepção e biomarcadores; e (3) os atletas 
profissionais do sexo masculino têm confiança na efetividade de algumas, mas 
não todas, estratégias de recovery comumente aplicadas no contexto do futebol. 
Considerando a inconsistência da literatura, conhecer as crenças e preferências 
dos jogadores pode ser crucial para melhorar a adesão e aumentar as chances 
de sucesso das estratégias de recovery escolhidas pelos profissionais de saúde. 

 
Palavras-chave: Esporte; Ciência do esporte; Medicina esportiva; Fisioterapia 

esportiva; Recuperação pós-exercício.  



 

 

 

ABSTRACT  
 

Post-exercise recovery strategies, commonly called “recovery” strategies, 
are part of the routine of athletes and football clubs of both sexes and of different 
levels of participation. In view of the popularization of Evidence-Based Practice 
(EBP), it is noteworthy that there is no systematic review about the effectiveness 
of these strategies applied specifically in the context of football. In addition, 
although patient values constitute one of the pillars of EBP, athletes' perception 
of commonly used strategies in soccer remains unexplored. Given this scenario, 
the present dissertation includes two studies. Study 1 aimed to systematically 
review the available evidence about the physical therapy interventions used for 
recovery in football athletes. Two researchers performed independent searches 
in PubMed, CENTRAL, Scielo and Pedro databases using combinations of terms 
related to the topic. Of a total of 2,925 studies identified in the searches, 25 met 
the selection criteria and were included in the review. Twenty-three of these 
studies (92%) had a score less than or equal to 6 on the PEDro scale, suggesting 
a high risk of bias. In all, 429 athletes participated in the studies, most of them 
male professional athletes. Active recovery, cold water immersion and 
compression garments were the most investigated interventions. Other 
interventions (such as foam rolling, whole-body vibration and contrast water 
immersion) were evaluated by only one or two studies. The review describes the 
effects of these and other interventions on parameters related to physical 
performance, perception of recovery and biomarkers. In summary, despite some 
resources showing promising results on certain outcomes, there is not enough 
evidence to highlight a specific physical therapy resource capable of acting 
simultaneously on aspects of recovery related to performance, perception and 
biomarkers. Study 2 aimed to describe the perception of professional athletes 
about the effectiveness of strategies commonly adopted in football. A hundred 
professional male soccer athletes from the 1st to 4th division of the Brazilian 
Championship answered an online questionnaire. Cold water immersion (88% 
approval), nutritional supplements (71%), massage (66%), stretching (64%) and 
active recovery (60%) were the top 5 ranked strategies. After carrying out the two 
studies of this dissertation, it is concluded that: (1) the literature on the effects of 
physical therapy interventions used for recovery in soccer is composed, mostly, 
of studies with a high risk of bias; (2) although some interventions have been 
shown to be beneficial on some outcomes related to recovery, there seems to be 
no resource capable of simultaneously optimizing the recovery of performance, 
perception and biomarkers; and (3) professional male athletes are confident in 
the effectiveness of some, but not all, recovery strategies commonly applied in 
the soccer context. Considering the inconsistency of the literature, knowing the 
players' beliefs and preferences can be crucial to improve adherence and 
increase the chances of success of the recovery strategies chosen by health 
professionals. 

 
Key-words: Sport; Sport science; Sports Medicine; Sports Physical Therapy; 

Post-exercise recovery. 
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1 CONTEXTUALIZAÇÃO  
 

 

O termo “recovery” tem se popularizado no meio do esporte como uma 

forma simplificada de se referir ao processo de recuperação do atleta após sua 

exposição a uma sessão de treinamento ou competição. De forma geral, o 

recovery está relacionado à recuperação do equilíbrio alostático do organismo, 

sendo caracterizado pelo reestabelecimento dos recursos investidos pelo atleta 

em nível fisiológico e psicológico (Kellman et al., 2018). Em tese, a exposição de 

um atleta a uma sessão de treinamento/competição sem que o mesmo esteja 

totalmente recuperado do desequilíbrio causado por uma sessão prévia é 

potencialmente prejudicial a sua performance física e esportiva, além de 

aumentar o seu risco de ser acometido por lesões do esporte (Bengtsson et al., 

2013). Nesse sentido, a otimização do processo de recuperação pós-exercício é 

de fundamental importância para o sucesso de atletas e suas equipes, de modo 

que o tema recovery vem ganhando cada vez mais notoriedade no meio 

esportivo.  

O fisioterapeuta possui um papel de protagonismo no que tange o 

processo de recuperação pós-exercício (Field et al., 2021). Este profissional faz 

o uso de intervenções não-invasivas e não-farmacológicas para propiciar as 

melhores condições para que atletas de diferentes esportes e níveis de 

participação estejam aptos o mais brevemente possível para uma nova 

exposição. A atuação dos fisioterapeutas no âmbito do recovery ocorre em 

esportes individuais e coletivos, tanto na esfera do esporte amador quanto no 

esporte de alto rendimento, fazendo com que os fisioterapeutas trabalhem com 

intervenções voltadas ao recovery dentro de clubes esportivos, federações, 

centros multiprofissionais de saúde, clínicas e consultórios de fisioterapia. 

Recuperação ativa (ou seja, o uso de exercícios ativos) (Ortiz et al., 2018) 

imersão em água fria (Higgins et al., 2017), massoterapia (Davis et al., 2020) e 

técnicas de alongamento (Afonso et al., 2021), entre outras, são algumas das 

intervenções utilizadas há várias décadas com o intuito de otimizar a 

recuperação pós-exercício. Mais recentemente, outros recuros têm sido 
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lançados no mercado para fins de recovery, como vestimentas de compressão 

(Brown et al., 2022), dispositivos pneumáticos (Stedge & Armstrong, 2021), 

plataformas para vibração de corpo inteiro (Alam et al., 2018) e equipamentos 

de fotobiomodulação (Ferlito et al., 2022), entre outras. As evidências científicas 

acerca dos reais efeitos de muitas destas estratégias de recovery disponíveis 

nos dias de hoje ainda são escassas ou contraditórias. Porém, não há dúvida 

que inúmeros atletas, sobretudo no contexto do alto rendimento esportivo, 

investem recursos e dedicam parte de sua rotina habitual à utilização de 

estratégias de recovery. 

O futebol é o esporte mais popular do planeta, com mais de 270 milhões 

de praticantes (FIFA, 2007). Trata-se de um esporte de natureza intermitente, 

em que os atletas realizam uma gama de ações de alta intensidade (tais quais 

sprints, corridas em alta velocidade, acelerações, desacelerações, saltos, 

chutes, etc.), frequentemente em situações de combate com oponentes, durante 

dois tempos de 45 minutos (Stølen et al., 2005). As demandas impostas pelo 

esporte tendem a promover um perfil específico de estresse biológico sobre os 

atletas, de modo que as necessidades de recuperação após uma partida de 

futebol sejam distintas daquelas encontradas em outros tipos de exercícios, 

como uma maratona ou uma sessão de treinamento de força, por exemplo. Logo, 

é plausível supor que profissionais de saúde engajados no meio do futebol 

devam buscar estratégias de recovery com eficácia evidenciada por estudos 

científicos desenvolvidos em populações de futebolistas.  

Duas revisões narrativas com foco na recuperação da fadiga relacionada 

ao futebol (Rey et al., 2018; Nédélec et al., 2013) forneceram informações 

valiosas para orientar a tomada de decisão dos profissionais, mas carecem da 

qualidade metodológica e da imparcialidade das revisões sistemáticas. Ao 

mesmo tempo, as conclusões da única revisão sistemática neste campo 

(Altarriba-Bartes et al., 2020) são limitadas devido ao pequeno número de 

estudos analisados (cinco ensaios; três estratégias de recuperação pós-

exercício; 69 participantes). Dessa forma, a literatura carece de uma revisão 

sistemática abrangente para auxiliar a tomada de decisão do profissional 

fisioterapeuta. 

Além da evidência científica (que parece ser deficiente em relação à 

recuperação no futebol) e da experiência clínica, a Prática Baseada em 
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Evidência (PBE) é apoiada por um terceiro pilar igualmente importante: os 

'valores do paciente' (ou seja, crenças individuais, preferências, preocupações e 

expectativas) (Herbert et al., 2011). As percepções dos pacientes são cruciais 

para determinar a adesão e o sucesso de uma intervenção (Babatunde et al., 

2017; Finch & Donaldson, 2010), ainda mais quando a percepção de 

recuperação pós-exercício por parte dos jogadores envolve parâmetros 

subjetivos que podem ser afetados pelo efeito placebo (Tavel, 2014). 

Curiosamente, apesar das recentes investigações sobre as percepções de 

jogadores profissionais de futebol sobre prevenção de lesões (Zech & Wellmann, 

2017; Liporaci et al., 2021), suas opiniões sobre estratégias de recuperação pós-

exercício permanecem inexploradas. 

Em síntese, duas lacunas encontradas na literatura acerca do recovery no 

contexto do futebol justificam a realização da presente dissertação. A primeira 

lacuna, relacionada à ausência de uma revisão sistemática abrangente na área, 

incentivou o Artigo 1 desta dissertação, intitulado “Which Physiotherapeutic 

Interventions Work for Football-Related Fatigue Recovery? A Systematic 

Review”. A segunda lacuna, relacionada à ausência de investigações originais 

sobre a percepção de atletas de futebol sobre a eficácia de estratégias de 

recovery, motivou o Artigo 2 da dissertação, intitulado “Perceptions of 

Professional Male Football Players on Post-Exercise Recovery Strategies”. 
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2 OBJETIVOS  
 

Artigo 1 
Revisar de maneira sistemática a evidência disponível acerca das 

intervenções fisioterapêuticas utilizadas para recovery em atletas de futebol. 

 
Artigo 2 

Descrever a percepção de atletas profissionais sobre a eficácia das 

estratégias comumente adotadas no meio do futebol. 
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3 ARTIGO 1  
 

WHICH PHYSIOTHERAPEUTIC INTERVENTIONS WORK FOR  
FOOTBALL-RELATED FATIGUE RECOVERY? A SYSTEMATIC REVIEW 

 
Formatado conforme normas do periódico International Journal of Sports 

Physical Therapy (Fator de Impacto 0.229) 

 

ABSTRACT 
Background: Post-exercise recovery strategies are already part of the routine of 

football clubs and physical therapists have a key role in this field. However, a 

comprehensive systematic review to guide practitioners on physiotherapeutic 

interventions used for football-related recovery is lacking. 
Purpose: To review the available evidence regarding physiotherapeutic 

interventions used for football-related fatigue recovery. 

Study Design: Systematic review. 

Methods: Searches were carried out on PubMed, CENTRAL, Scielo, and PEDro 

databases. Original trials investigating football-related fatigue recovery were 

included. Information regarding study population, protocol, recovery strategy, and 

outcomes related to performance, perception and biomarkers were extracted.  

Results: From a total of 2,925 studies identified in the searches, 25 met the 

selection criteria and were included in the review. Twenty-three of included 

studies (92%) had PeDRO scores suggestive of a high risk of bias.  Thirteen 

physiotherapeutic interventions for football-related fatigue recovery were 

assessed. Active recovery, cold water immersion and compression garments 

were the most investigated interventions. Other interventions (such as foam 

rolling, whole-body vibration and contrast water immersion) were assessed by 

only one or two studies. In summary, despite some interventions showing 

promising results on specific outcomes (see discussion sections for details), there 

is not enough evidence to highlight a physiotherapeutic intervention capable of 

acting simultaneously on aspects of recovery related to performance, perception 

and biomarkers. 

Conclusion: There is no physiotherapy intervention able to improve all football-

related fatigue recovery markers, it seems recommended that practitioners 
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choose the recovery strategy based on the target outcomes (performance, 

perception or biomarkers) for their athletes. 

Level of evidence: level 1. 

Key terms: Post-exercise recovery; Soccer; Sport; Sport science; Sports 

Medicine; Sports Physical Therapy. 

Clinical relevance: aid physiotherapists to choose the best interventions for 

each objective, aiming at better use of resources, recovery and injury prevention. 

What is known about the subject: conclusions of the single systematic review 

in this field are limited due the small number of studies analyzed. A 

comprehensive systematic review focusing on football-specific recovery is 

lacking. 

What this study adds to existing knowledge: The present study highlights the 

lack of articles of good methodological quality that provide scientific foundations 

for the use of physiotherapeutic interventions commonly used for recovery 

purposes in football. Although some interventions have been shown to be 

beneficial on some recovery-related outcomes, there seems to be no resource 

capable of simultaneously optimize the recovery of performance, perception and 

biomarkers. Therefore, it is recommended that physical therapists' decision-

making always consider the outcome related to post-exercise recovery that the 

intervention aims to achieve. 
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INTRODUCTION 

Football (soccer) match fatigue and recovery has become a ‘hot topic’ in 

the sports medicine community in the last decades (1; 2). Despite the total distance 

covered during a male professional match have increased only ~2% from season 

2006/2007 to season 2012/2013, high-speed running and sprints distances 

covered increased by ~29% and ~51%, respectively (3). This means that matches 

have been played with increasing intensity, and it probably tends to continue 

rising in the coming years (4). It is already known that a period of 72 h post-match 

play is not long enough to completely restore the players’ physical performance 

(e.g., muscle strength, jump and sprint ability), as well as their perception of well-

being status (e.g., delayed-onset muscle soreness) and the biochemical milieu 

homeostasis (e.g., creatine kinase levels) (1). Despite recommendations from the 

International Olympic Committee that football matches should be interspersed by 

at least 96 h to protect players from injury (5), players are often subjected to 

matches less than 72 h apart to meet calendar needs. This short interval between 

matches increases the injury risk (6), potentially impairing the team’s performance 

and finances (7). 

Adopting strategies to optimize athletes' post-exercise recovery is a 

common practice in competitive sports, especially in the professional level. 

According to a worldwide survey with professional football clubs’ practitioners, 

the primary objectives for recovery strategy use are ‘alleviating muscle damage 

and fatigue’, ‘minimizing injury risk’, and ‘performance optimization’ (8). 

Physiotherapeutic interventions (i.e., those not related with ingestion of any 

substance, such as medicines, food, drinks, vitamins, supplements, etc.) play a 

role on post-exercise recovery of football players. Recent studies showed that 

cold-water immersion, low-intensity exercise (i.e., active recovery), stretching, 

massage, and self-myofascial release (i.e., foam rolling) are frequently employed 

for post-match recovery in professional clubs (8;9;10). However, scientific evidence 

suggests caution on effectiveness of such interventions (11;12;13), specially 

because a few studies have been carried out in the professional sports context 
(14). 

The impact of a range of interventions on different markers of post-

exercise recovery have been summarized by comprehensive systematic reviews 
(11;12;13), as well as by systematic reviews with focus on specific recovery 
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strategies such as stretching (15), massage (16), cold water immersion (17), and 

others. Such reviews included original trials that assessed the time-course of 

post-exercise recovery markers along subsequent days of a wide range of 

exercise protocols, most of them with resistance exercises that characteristically 

raise markers of muscle damage and inflammatory response. Given the 

difference in physical demand from a resistance exercise session to a football 

match, it is reasonable to assume that practitioners should opt for specific 

recovery interventions against the deleterious effects of football-related fatigue. 

Past experiences from practitioners and athletes traditionally play a role on the 

choice for recovery strategies (18). Narrative reviews with focus in post-football 

match recovery (19;20) have provided valuable information to guide the 

practitioners’ decision-making but lack the methodological quality and impartiality 

of systematic reviews. Concurrently, conclusions of the single systematic review 

in this field (21) are limited due the small number of studies analyzed (i.e., five 

trials, three post-exercise recovery strategies, 69 participants). 

In summary, post-exercise recovery strategies are already part of the 

routine of football clubs of both sexes and at different competitive levels. 

Physiotherapists play a key role in planning and applying interventions aimed at 

recovering players from matches and training sessions. A comprehensive 

systematic review focusing on football-specific recovery is lacking. Therefore, the 

aim of this study was to review the available evidence regarding 

physiotherapeutic interventions used for football-related fatigue recovery. 

Considering that post-exercise recovery is a complex process involving both 

physiological and psychological pathways (22), and that there is no gold-standard 

marker of recovery, this review assessed the effect of such interventions on 

players’ physical performance, perception and biomarkers. 

 

 

 

METHODS 
This systematic review was undertaken in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines (23). The review methods were planned prior to carrying out the 

searches and no significant changes were made to the original protocol. 
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Study selection procedure 
Studies of interest were obtained through searches in PubMed, Cochrane 

CENTRAL, SciELO and PEDro online databases, including studies from 

inception to December 2021. The search method was adapted for each database 

using the following combination of terms: (soccer OR football) AND (recovery OR 

strategy OR modality) AND (biomarker OR performance OR strength OR 

perception OR soreness). 

The present review included original trials in which football players were 

submitted to physiotherapeutic interventions used for football-related fatigue 

recovery. The PICO method was used for inclusion and exclusion criteria (Table 

1). Only studies published in English, Spanish and Portuguese languages were 

included.  

The search and selection of potential studies were performed by two 

independent researchers (R.M. and D.M.). Mendeley Reference Manager 

(Elsevier, Amsterdam, Netherlands) was used to organize the included/excluded 

studies and remove duplicates. Titles and abstracts of all articles identified by the 

search strategy were independently evaluated in duplicate. Abstracts that did not 

provide sufficient information regarding the inclusion and exclusion criteria were 

selected for full-text evaluation. Reviewers independently evaluated these full-

text articles and selected them in accordance with the eligibility criteria. 

Disagreements between reviewers were resolved by a third researcher (B.B.) 
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Table 1. Criteria for inclusion and exclusion according to PICO method 
DEFINITION INCLUSION CRITERIA EXCLUSION CRITERIA 

Population 
Football players (with no restriction on 

competitive level, age or sex) 

Studies including different 

athletes apart from football 

players with no sub-analysis 

by sport 

Intervention 

Recovery interventions applied after 

football-specific fatigue protocols (field 

tests, simulated games, official and 

friendly games) 

Nutritional and/or 

pharmacological 

interventions 

Comparator 
Control/placebo group  

vs. intervention group 
- 

Outcome 
Physical performance tests, perception-

related outcomes, and biomarkers 

Assessments performed 

<24h after exercise 

 

Data extraction 
 The data extraction was performed via a standardized form in Excel 

spreadsheet by two independent researchers (R.M. and D.M.). Disagreements 

between extractions were resolved by a third researcher (B.B.). The following 

information were extracted: sample size, athletes’ sex and average age, 

exercise-induced fatigue protocol, recovery intervention, and results reported for 

performance, perception and biomarkers of post-exercise recovery. 

 

Risk of bias 
Studies were assessed independently by two authors (R.M. and D.M.) 

regarding risk of bias by Physiotherapy Evidence Database (PEDro) Scale 

(Sherrington et al., 2000). The tool consists of 11 criteria (item 1 is not included 

in the final score). Each criterion could be Yes (one point) or No (0 points), with 

a maximum score of 10. Studies with a score greater than 6 were classified as 

having a lower risk of bias, while studies with equal or less than 6 were classified 

as having a high risk of bias (24).  

 
RESULTS 
Literature search and study selection 

As detailed by the flowchart in Figure 1, online databases search yielded 

2,925 results, with 2,048 potential records retained for screening after duplicate 
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removals. Of these, 2,007 were excluded after title and abstract analysis. From 

the 41 full-text articles assessed for eligibility, 25 meet all inclusion and exclusion 

criteria and had data extracted to the present review. 

 

 
Figure 1. PRISMA flow diagram 

 

Risk of bias 
As detailed in Table 2, the PEDro score of the included studies ranged 

from 3 to 7. Only two studies scored greater than 6 (25; 26), indicating a low risk of 

bias, while 23 studies had a score equal to or less than 6 (27- 49), indicating a high 

risk of bias. The average score of all included studies in this systematic review 

was 4.6 points. 
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Table 2. Individual PEDro Scale assessment. 
Study 1 2 3 4 5 6 7 8 9 10 11 Total 
Andersson et al. (2008) N Y N Y N N N Y Y Y Y 6 
Babak et al. (2021) Y Y N Y N N N Y Y Y Y 6 
Bouzid et al. (2018) Y Y N Y N N N Y Y Y Y 6 
Clifford et al. (2018) N Y Y N Y N N Y Y Y Y 7 
De Nardi et al. (2011) N Y N Y N N N N N Y Y 4 
Fullagar et al. (2016) Y Y N Y N N N N N Y Y 4 
Gimenes et al. (2021) Y Y N Y N N N Y Y Y Y 6 
Kawczynski et al. (2014) Y N N N N N N Y Y N Y 3 
Kinugasa & Kilding (2009) N Y N Y N N N N N Y Y 4 
Marin et al. (2012) N Y N N N N N N Y Y Y 4 
Marques-Jimenez et al. (2018a) Y Y N N N N N N N Y Y 3 
Marques-Jimenez et al. (2018b) Y Y N N N N N N N Y Y 3 
Moreira et al. (2021) Y Y N N Y N N Y Y Y Y 6 
Padulo et al. (2014) Y Y N N N N N N N Y Y 3 
Pooley et al. (2020) N Y N N N N N Y Y Y Y 5 
Rey et al. (2012a) N Y N Y N N N Y Y Y Y 6 
Rey et al. (2012b) N Y N Y N N N Y Y Y Y 6 
Rey et al. (2019) N Y N Y N N N Y N Y Y 5 
Rowsell et al. (2009) N Y N N N N N Y N Y Y 4 
Rowsell et al. (2011) N N N N N N N Y Y Y Y 4 
Rupp et al. (2012) Y Y Y Y N N Y Y N Y Y 7 
Russel et al. (2017) N Y N N N N N N N Y Y 3 
Sajadian et al. (2017) N N N N N N N N N Y Y 2 
Trecroci et al. (2020) Y Y N N N N N Y N Y Y 4 
Von Stengel et al. (2018) Y Y N Y N N N Y N Y Y 5 

Y: yes; N: no. Criteria: 1 Eligibility criteria (not used for score); 2 Subjects were randomly allocated; 

3 Allocation was concealed; 4 Groups were similar at baseline; 5 There was blinding of all 

subjects; 6 There was blinding of all therapists who administered the therapy; 7 There was 

blinding of all assessors who measured at least one key outcome; 8 Measures of at least one key 

outcome were obtained from more than 85% of the subjects initially allocated to groups; 9 All 

subjects for whom outcome measures were available received the treatment or control condition 

as allocated or, where this was not the case, data for at least one key outcome was analyzed by 

‘intention-to-treat’; 10 The results of between-group statistical comparisons are reported; 11 The 

study provides both point measures and measures of variability.  

 

Characteristics of studies 
The main characteristics of each study included in this systematic review 

is listed in Table 2. Twenty-two studies assessed male players (n= 377) (28; 29; 25; 
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30-37; 39-49), two studies assessed female players (n= 30) (38; 27), and one study 

assessed a mixed sample (n=13 male and 9 female players) (26). Thirteen studies 

were carried out with professional players (n= 224) (25; 27-29; 32; 33; 35; 38; 41; 42; 43; 47; 

49), five studies with amateur/semi-professional players (n= 93) (31; 36; 37; 48), and 

seven studies with academy players (n= 112) (26; 30; 34; 39; 40; 44; 45; 46). Physical 

performance outcomes were analyzed in 19 studies (n= 318) (25-31; 34; 35; 36; 39-42; 44; 

46; 48; 49), being jump and sprinting the most often evaluations. Perception-related 

outcomes were analyzed in 19 studies (n= 317) (25; 26; 27; 29-32; 34-38; 40; 41; 43; 44; 46; 48; 

49), being delayed-onset muscle soreness and RPE the most frequently used 

variables. Biomarkers were analyzed in 16 studies (n= 265) (27-34; 36; 37; 39; 40; 44; 46; 

47; 49), being CK the most used biomarker of recovery. The number of studies and 

participants treated with each physiotherapeutic intervention is illustrated in 

Figure 2.  

 

 

Figure 2. Number of studies and participants for each recovery intervention in 

this review.  
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Effects of recovery interventions 
A summary of findings from each study included in this systematic review 

is listed in Table 3, organized according to the intervention effects on outcomes 

related to performance, perception, and biomarkers.  
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Table 3. Characteristics and findings of the studies included in the systematic review  
Study Participants Fatigue protocol Recovery intervention Outcomes 

Andersson et al. 

(2008) 

17 professional 

female players  

(~22 y) 

90’ friendly match 
Active recovery vs. 

Passive recovery 

Performance: no between-group difference for CMJ, sprint, 

or isokinetic torque. 

Perception: no between-group difference for muscle 

soreness. 
Biomarkers: no between-group difference for CK, urea, or 

uric acid. 

Babak et al. 

(2021) 

22 professional male 

players (~18 y) 

90’ simulated match 

(LIST) 
CWI vs. Static stretching 

Performance: no between-group difference for jump or 

repeated sprint ability. 
Perception: no assessments. 
Biomarkers: no between-group difference for LDH or AST. 

Bouzid et al. 

(2018) 

8 professional male 

players (~19 y) 

45’ simulated match 

(modified LIST) 
CWI vs. TWI 

Performance: CMJ, SJ, 20 m sprint and MVIC improved 

with CWI. 

Perception: RPE improved with CWI. 
Biomarkers: no between-group difference for CK. 

Clifford et al. 

(2018) 

11 professional male 

players (~19 y) 
90’ official match 

Phase Change Material 

cold vs. Phase Change 

Material ambient 

Performance: MVIC improved with PCMcold. 

Perception: soreness and perceived effectiveness improved 

with PCMcold. 
Biomarkers: no assessments. 

De Nardi et al. 

(2018) 

18 academy male 

players (~15 y) 
175’ football training 

Passive recovery vs. 

CWI vs. CTI 

Performance: no between-group difference for CMJ or 

shuttle run. 

Perception: no between-group difference for RPE. 
Biomarkers: CK improved with CWI and CTI. 

Fullagar et al. 

(2016) 

20 amateur male 

players (not 

reported) 

90’ friendly match 
Sleep hygiene vs. 

Normal sleep  

Performance: no between-group difference for CMJ or 

YYIR. 
Perception: sleep parameters improved with sleep hygiene. 
Biomarkers: higher maximal HR in normal sleep. 

Gimenes et al. 

(2021) 

20 professional male 

players (~18 y) 

Two 90’ friendly 

matches 

Compression stocks vs. 

Passive recovery 

Performance: distances covered in higher speeds improved 

with compression stocks. 
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Perception: soreness after match 2 improved with 

compression stocks. 
Biomarkers: no between-group difference for HR. 

Kawczynski et 

al. (2014) 

11 professional male 

players (~18 y) 
90’ official match 

Standard recovery 

training (active recovery) 

vs. Soreness reduction 

training (active recovery) 

vs. Passive recovery 

Performance: no assessments. 
Perception: no between-group comparisons were done. 
Biomarkers:  no between-group comparisons were done. 

Kinugasa & 

Kilding (2009) 

28 amateur male 

players (~14 y) 
90’ official match 

CTI vs. Static stretching 

vs. Combined recovery 

(CWI + Active recovery) 

Performance: no between-group difference for vertical jump. 
Perception: soreness improved with combined recovery. 
Biomarkers:  no between-group difference for HR or body 

temperature.  

Marin et al. 

(2012) 

16 professional male 

players (~17 y) 

Repeated-sprint 

ability test 

WBV vs. Passive 

recovery 

Performance: CMJ improved with WBV. 
Perception: soreness improved for WBV.  

Biomarkers: no assessments. 

Marques-

Jimenez et al. 

(2018a) 

18 amateur male 

players (~25 y)  
90’ friendly match 

FLC vs. STC vs. SHC 

vs. Passive recovery  

 

Performance: 10m and 20m time improved with FLC 

compared to passive; SHC improved CMJ and 10m 

compared to STC and 10m and 20m compared to FLC. 

Perception: SHC improved RPE compared to passive; FLC 

improved TQR compared to passive. 
Biomarkers: SHC improved LDH compared to passive. 

Marques-

Jimenez et al. 

(2018b) 

18 amateur male 

players (~24 y) 
90’ friendly match 

FLC vs. STC vs. SHC 

vs. Passive recovery 

Performance: no assessments. 

Perception: SHC improved calf and thigh soreness 

compared to passive. 
Biomarkers: CK and LDH improved with compression 

interventions; SHC and FLC improved calf swelling 

compared to passive. 

Moreira et al. 

(2021) 

13 professional 

female players  

(~26 y) 

90’ official match 

Transcranial direct 

current stimulation vs. 

Sham stimulation 

Performance: no assessments. 

Perception: Well-Being Questionnaire improved with tDCS. 
Biomarkers: no assessments. 

Padulo et al. 

(2014) 

17 academy male 

players (~16 y) 

Repeated-sprint 

ability test 

WBV vs. Passive 

recovery 

Performance: repeated-sprint ability improved with WBV. 

Perception: no assessments. 



 

 

20 

Biomarkers: lactate improved with WBV. 

Pooley et al. 

(2020) 

15 academy male 

players (~16 y) 
80’ official match 

CWI vs. Active recovery 

vs. Static stretching 

Performance: no between-group difference for CMJ 

Perception: soreness improved with active recovery and 

CWI. 
Biomarkers: CK improved with active recovery and CWI. 

Rey et al. 

(2012a) 

31 professional male 

players (~23,5 y) 
45’ football training 

Active recovery vs. 

Passive recovery 

Performance: CMJ improved with active recovery. 

Perception: no assessments. 
Biomarkers: no assessments. 

Rey et al. 

(2012b) 

31 professional male 

players (~23,5 y) 
45’ football training 

Active recovery vs. 

Passive recovery 

Performance: no assessments. 

Perception: no between-group difference for soreness. 

Biomarkers: no between-group difference for 

tensiomyography. 

Rey et al. (2019) 
18 professional male 

players (~26 y) 
60’ football training 

Foam rolling vs. Passive 

recovery 

Performance: agility improved with foam rolling. 

Perception: soreness and questionnaires improved with 

foam rolling.  

Biomarkers: no assessments. 

Rowsell et al. 

(2009) 

13 academy male 

players (~15 y) 
90’ official match CWI vs. TWI 

Performance: no between-group difference for CMJ, shuttle 

or agility. 

Perception: soreness and fatigue improved with CWI. 

Biomarkers: no between-group difference for CK, LDH and 

interleukins. 

Rowsell et al. 

(2011) 

13 academy male 

players (~15 y) 
90’ official match CWI vs. TWI 

Performance: total running distance improved with CWI. 

Perception: soreness and fatigue improved with CWI. 

Biomarkers: no between-group difference for HR. 

Rupp et al. 

(2012) 

13 academy male 

and 9 female players 

(~19 y) 

YYIR 
CWI vs. Passive 

recovery 

Performance: no between-group difference for CMJ and 

YYIR time. 

Perception: no between-group difference for perceptual 

fatigue. 

Biomarkers: no assessments. 
Russel et al.  

(2017) 

14 academy male 

players (~18 y) 
15 x 30m sprints 

Whole-body cryotherapy 

vs. Passive recovery 

Performance: no between-group difference for peak power 

output. 
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Perception: no between-group difference for perceptual 

recovery and soreness. 

Biomarkers: testosterone level improved with WBC.  

Sajadian et al. 

(2017) 

18 professional male 

players (~20 y) 
90’simulated match 

Active recovery vs. 

Deep-water running 

Performance: no assessments. 

Perception: no assessments. 

Biomarkers: no between-group difference for CK, LDH and 

AST. 

Trecroci et al. 

(2020) 

9 amateur male 

players (~17 y) 
90’friendly match 

Soccer-specific training 

vs. Active recovery 

Performance: no between-group difference for 30m sprint, 

repeated-sprint ability and extension MVIC; flexion MVIC 

improved with active recovery. 

Perception: no between-group difference for RPE. 

Biomarkers: no assessments. 

Von Stengel et 

al. (2018) 

8 professional male 

players (~22 y) 
90’ football training 

Deep-oscillation vs. 

Passive recovery 

Performance: flexion strength improved with deep-

oscillation. 

Perception: RPE improved with deep-oscillation. 

Biomarkers: no between-group difference for CK. 
 
AST: aspartate aminotransferase; CTI: contrast water immersion; CK: creatine kinase; CMJ: counter-movement jump; CWI: cold water immersion; FLC: full-

leg compression; HR: heart rate; LDH: lactate dehydrogenase; LIST: Loughborough Intermittent Shuttle test; MVIC: maximal voluntary isometric contraction; 

RPE: rating of perceived exertion; STC: stockings compression; SHC: shorts compression; SJ: squat jump; TQR: total quality recovery; TWI: thermoneutral 

water immersion; Y: years; YYIR: Yo-Yo intermittent recovery test; WBC: whole-body cryotherapy; WBV: whole-body vibration
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DISCUSSION 

The aim of this systematic review was to review the available evidence 

regarding physiotherapeutic interventions used for football-related fatigue 

recovery and assess the effect of such interventions on players’ physical 

performance, perception and biomarkers. There is a noteworthy heterogeneity 

regarding the interventions investigated and the methodological approach behind 

each recovery modality. Overall, results indicated that each recovery-related 

outcome may benefit from different recovery strategies.  

 

Active recovery 
Eight studies (27; 33; 34; 40; 42; 43; 47; 48) measured the effects of active recovery in 

football-related fatigue outcomes, and 5 of them (33; 34; 40; 42; 48) demonstrated some 

kind of benefit of this recovery intervention. Studies overall diverged in 

methodological aspects regarding exercise type, volume and intensity. Running 
(33; 42; 43) and cycling (27; 34; 40) were the most frequently exercise types 

implemented. Sajadian et al. (2017) investigated the effects of a deep-water 

running protocol and found no differences compared with a conventional running 

recovery protocol. Trecroci et al (2020) proposed a soccer-specific routine using 

exercises from the FIFA 11+, small-sided games and tactical drills and set plays, 

but no additional effects were found in comparison with a conventional running 

recovery protocol (except a slight improvement on knee flexion MVIC).  

Most studies with active recovery demonstrated no benefits of this 

intervention of performance-related outcomes (27; 33; 34; 40; 43; 47; 48), while Rey et al. 

(2012a) observed a faster recovery of CMJ performance through a 12-minute 

running protocol at 65% maximal aerobic capacity (associated with an 8-minute 

static stretching protocol). While some studies found no improvements for 

perception-related outcomes (27; 33; 42; 43; 47; 48), Kinugasa & Kilding (2009) and 

Pooley et al. (2019) found improvements on muscle soreness after recovery 

protocols encompassing three bouts of two minutes (60-80 RPM, 90-100 W) and 

a single bout of 10 minutes (80-100 RPM, 80 W) of cycle ergometer exercise, 

respectively. The recovery protocol used by Pooley et al. (2019) was the only one 

to promote positive changes on biomarkers.  

In conclusion, active recovery is the most investigated physiotherapeutic 

intervention in football-related fatigue studies, but results are inconsistent. This 



 

 

23 

might be related to the heterogeneity of exercise protocols. The most adequate 

exercise type and the optimal dose remain uncertain. However, it is noteworthy 

that active recovery is an easy implementation strategy in team sports like 

football, since it does not require expensive equipment and can be performed in 

the own field of play with all players of the squad simultaneously. In addition, no 

negative effects of active recovery were reported by studies. Therefore, 

considering these factors in association with a few evidence supporting potential 

benefits of active recovery on performance, perception and biomarkers, this 

intervention might have a role in the recovery protocols designed for football 

players. 

 

Cold water immersion 
CWI is one of the most studied recovery interventions (17) and so it was also 

featured in football-related studies. Seven studies in this review (26; 28- 40; 44; 45) 

assessed the effects of CWI in football-related fatigue. All studies diverged in 

methodological aspects regarding temperature and time of immersion, ranging 

from 10 to 15°C and from one to 15 minutes. Only two studies (28; 26) fit in the 

suggested procedures from a recent review (50) of 11 to 15 minutes of immersion 

with water temperature of 11 to 15°C, even though both studies did not show 

between-group differences.  

Only Bouzid et al. (2018) and Rowsell et al. (2011) demonstrated increments 

in performance recovery (CMJ, squat jump, 20m sprint and MVIC; total distance 

respectively), utilizing, correspondingly, 10 minutes in 10°C and five sets of one 

minute in 10°C CWI protocol intervealed with one minute sitting in ambient 

temperature. On the other hand, four studies reported benefits of CWI for 

perception-related outcomes: Bouzid et al. (2018) showed better RPE, while 

Pooley et al. (2020) and Rowsell et al. (2011; 2009) demonstrated benefits in 

perceived soreness. Regarding biomarkers, only two studies (30; 40) related 

increments in CK concentration after CWI. Both studies analyzed male academy 

athletes with 10 minutes in 14°C (40) and eight minutes in 15°C (30) protocol. 

Concerning football-related recovery, it seems, however, that CWI may not 

present increments for performance recovery, while this intervention seems able 

to promote benefits for perception-related outcomes. 
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Static stretching 
Three studies (28; 34; 40) utilized static stretching as a recovery modality. Two 

studies (28; 34) used stretching as a control intervention, thereby the protocols were 

not fully described: Babak et al. (2021) dedicated 10 minutes of stretching for 

lower limbs and Kinugasa & Kilding (2009) utilized seven minutes of stretching, 

yet none demonstrated benefits in comparison to active recovery and CWI. 

Pooley et al. (2020) presented two sets of 15 seconds of static stretching for 

gastrocnemius, hamstrings, quadriceps, gluteus, hip flexors, adductors and 

abductors (three minutes and 30 seconds of total load) and, even though was the 

only study aiming to demonstrate the effects of stretching in recovery, no benefit 

was displayed. In fact, in the same study, the static stretching group showed 

worst results for CK and perceived muscle soreness when compared to CWI and 

active recovery. These findings are supported by a recent review (15), which did 

not recommend the use of static stretching for recovery purposes. Therefore, 

regarding football-related fatigue recovery, there is no recommendation that 

supports the implementation of static stretching as a feasible strategy.  

 

Contrast water immersion 
Contrast water immersion was analyzed in two studies (30; 34). Kinugasa & 

Kilding (2009) did not show benefits for performance, perception, nor biomarkers 

from the contrast water immersion with a protocol of three sets of one minute in 

cold water (12°C) interleaved with two minutes of hot shower (38°C). De Nardi et 

al. (2011), on the other hand, presented a lower CK increase in the immersion 

group, utilizing two sets of two minutes immersed in cold water (15°C) interleaved 

with two minutes in thermoneutral water (28°C). Findings of De Nardi et al. (2011) 

are ratified by a recent meta-analysis (11), which also presented reduced CK 

concentration. De Nardi et al. (2009), however, presented the same CK results in 

the CWI group of the study, and, in addition, did not reported any benefits for 

performance and perception, so we question the real efficacy of the CTI for 

football-related fatigue, regarding logistics of implementation of such intervention. 

Based on the presented literature, there is no satisfactory evidence to support the 

use of contrast water immersion for football-related fatigue recovery.  
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Compression garments 
Compression garments have already demonstrated significant improves in 

sports-related fatigue recovery (11). In this review, three studies (32; 36; 37) assessed 

effects on football players. Marqués-Jiménez et al. (2018; 2018b) compared 

different lower-limbs compression garments (full lower limb, stockings and 

shorts), while Gimenes et al. (2021) compared a ¾ stockings to a control group. 

All the three studies utilized the garments during matches, however Marqués-

Jiménez et al. (2018; 2018b) implemented the use for seven hours for three days 

after matches. Recent evidence (51) support the use of compression garments 

with an optimal pressure of 14 to 19 mmHg at the thigh and 19 to 24 mmHg at 

the calf, which corroborates the findings in this review. 

The three studies found positive results regarding performance: Gimenes et 

al. (2021) showed an increase in the total distance covered in high speed in the 

compression group compared to control, while Marqués-Jimenéz et al. (2018; 

2018b) demonstrated better results in the 10m, 20m and T-test times for the FLC 

group compared to the control group. Also, the SHC reported better results for 

CMJ and 10 m time; and 10 m and 20 m time, when compared to STC and FLC, 

respectively. Concerning perception outcomes, Gimenes et al. (2021) reported 

better soreness for the compression group compared to control, while Marqués-

Jimenéz et al. (2018; 2018b) showed better RPE and TQR for the SHC and FLC 

groups respectively, compared to control. These effects presented for both 

performance and perception, however, seems to last, majorly, only in the 24 

hours after match. Alternatively, fewer benefits were shown for biomarkers 

(Marqués-Jimenéz et al., 2018): only a reduction in LDH at the halftime was 

demonstrated in the SHC group compared to control. Based on the findings of 

this review, it appears that the use of compression garments may have some 

benefits for recovering performance and perception regarding football-related 

fatigue, but not for biomarkers. Future studies, however, should investigate the 

time of usage of such intervention.  

 

Whole body vibration 
WBV, utilizing vibration plataforms, appeared in two studies (39; 35). Although 

its factual effects, dose and time of use is still unclear in the literature (52), both 

studies presented benefits for performance: Padulo et al. (2014) demonstrated 



 

 

26 

better results in the RSA, while Marin et al. (2012) showed benefits in the CMJ. 

One study (35) also assessed perception, reporting benefits for the WBV group for 

soreness, when compared to control. On the other hand, one study evaluated 

biomarkers (39), indicating a reduction in the lactate concentration. Both studies 

diverged in methodological aspects since Marin et al. (2012) performed exercises 

over the platform (~ 10 minutes) and Padulo et al. (2014) utilized short bouts (~ 

15 seconds) during the repeated-sprint ability test intervals. Further investigations 

are still needed concerning WBV application before recommendations are made 

for football-related fatigue recovery. 

 

Thermoneutral water immersion 
Three studies assessed TWI as a recovery method for football-related fatigue 

(29; 45; 44). All three studies presented no benefits in the intervention compared to 

CWI, demonstrating that the effects of water immersion may have a relation with 

the water temperature. The studies presented different methodological 

approaches, since Bouzid et al. (2018) applied 10 minutes immersed in 28°C, 

while Rowsell et al. (2009; 2011) interleaved five set of one minute immersed in 

34°C with one minute sitting in ambient (24°C) temperature. Due to the lack of 

literature, the benefits of TWI are uncertain, however, based on the findings on 

this review, TWI should not be recommended for football-related fatigue recovery. 

 

Other interventions 
Several interventions, such as sleep hygiene (31), whole-body cryotherapy - 

cryotherapy chamber - (46), transcranial stimulation (38), phase-change material 
(25), foam rolling (41), deep water running (47) and deep-oscillation (49) were 

investigated in single studies. Even though some beneficial effects are shown (25; 

38; 41; 46; 49), these results should be interpreted with discretion due the lack of 

evidence, specially related to football. Curiously, excepting Russel et al. (2017), 

these interventions presented positive effects over perception and three studies 
(25; 49; 41) reported increments in performance variables. We must emphasize, 

however, that these recovery strategies – excepting Fullagar et al., (2016) – 

requires equipment that may difficult its usage in larger groups. 
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Limitations 
Despite popularization of new technologies for recovery in the current context 

of professional football, this review highlighted the lack of football-related studies 

on intermittent pneumatic compression (8), massage/myofascial release (10), 

photobiomodulation (53), magnetic therapy (54), hyperbaric chambers (54) and 

percussive gun-assisted therapy (54). It means physical therapists have applied 

these interventions based solely on the manufacturer's' recommendations and/or 

their own clinical experience. Therefore, football-related fatigue studies should be 

carried out in order to verify the effects of these commercially available 

interventions. 

A range of outcomes were analyzed by studies included in this review, which 

have assessed in different time-points after real football matches, simulated 

match protocol, or training sessions. This heterogeneity is also found in relation 

to the recovery interventions time-point, which were applied during the exercise 

protocol, immediately after, or even several hours afterward. Such characteristics 

made it impossible for more robust statistical procedures to be used in the present 

review, such as, for example, a meta-analysis. Conversely, this lack of 

standardization portrays the real world of football (and other sports as well) in 

which recovery interventions are employed through considerably varied 

protocols. 

 

 

CONCLUSION 

This systematic review gathered 25 studies, which assessed effectiveness of 

13 physiotherapeutic interventions used for football-related fatigue recovery.  

Active recovery, cold water immersion and compression garments were the most 

investigated interventions. Other interventions (such as foam rolling, whole-body 

vibration and contrast water immersion) were assessed by only one or two 

studies. Twenty-three of included studies (92%) had PeDRO scores suggestive 

of a high risk of bias, therefore caution is required regarding the conclusions of 

this review.  In summary, despite some interventions showing promising results 

on specific outcomes (see discussion sections for details), there is not enough 

evidence to highlight a physiotherapeutic intervention capable of acting 

simultaneously on aspects of recovery related to performance, perception and 
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biomarkers. Therefore, it seems recommended that practitioners choose the 

recovery strategy based on the target outcomes (performance, perception or 

biomarkers) for their athletes. Further research is needed to elucidate the optimal 

parameters and time frame for implementation of physiotherapeutic interventions 

for football-related fatigue, as well as the effects of holistic approaches using a 

combination of interventions. 
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4 ARTIGO 2  

 

 

PERCEPTIONS OF PROFESSIONAL MALE FOOTBALL PLAYERS  

ON POST-EXERCISE RECOVERY STRATEGIES 

 

Formatado conforme normas do periódico Science and Medicine in Football  

(Fator de Impacto 2.815) 

 

ABSTRACT 

Background: Individual beliefs and preferences determines compliance and 

success of an intervention, especially when outcomes are potentially influenced 

by the placebo effect. However, the perceptions of professional football (soccer) 

players on post-exercise recovery strategies are unknown. 

Objective: The aim of this study was to describe the professional male football 

players’ perception towards effectiveness of post-exercise recovery strategies. 

Methods: One-hundred professional male football players from the 1st to 4th 

division of Brazilian Championship answered an online questionnaire. 

Results: Cold water immersion (88% of approval), nutritional supplements 

(71%), massage (66%), stretching (64%), and active recovery (60%) were the 

top-5 ranked strategies. More than half of players also believe that myofascial 

self-release (55%) and hot water immersion (53%) are effective recovery 

strategies. Less than ¼ of players believe that cupping therapy (24%), 

phototherapy (14%) or vibration platforms (4%) helps on recovery process. 

Conclusion: Considering the inconsistency in the literature about the 

effectiveness of recovery strategies in the football context, knowing the players’ 

beliefs and preferences can be crucial to improve adherence and increase the 

chances of success of the chosen interventions. 

 

Key-words: Athletes; Post-exercise recovery; Soccer; Sport; Sport science; 

Sports Medicine; Sports Physical Therapy. 
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INTRODUCTION 

The relationship between fatigue and recovery and its impact on 

performance and injury risk has attracted the interest of football (soccer) medicine 

community for many years. Professional football players take a few days to fully 

restore their pre-matches physical performance skills, as well as normalizing 

physiological markers of stress (Nedelec et al., 2012). During fixture congested 

periods, players usually have a 3-4 day-interval between matches, which may be 

insufficient to restore normal homeostasis, increasing their injury risk (Bengtsson 

et al., 2013). Considering that injuries have a negative impact on the players’ 

career (Niederer et al., 2018) and on the club performance and finances (Eliakim 

et al., 2020). 

Post-exercise recovery organismic allostatic balance is regained by 

reestablishing the invested resources on a physiological and psychological level 

(Kellmann et al., 2018). At the physiological level, professional football clubs have 

invested in a range of strategies to optimize post-exercise recovery, such as 

food/fluid replacement, nutritional supplements, drugs, low-intensity exercise 

(“active recovery”), stretching, cold water immersion, compression garments, 

massage, myofascial self-release (“foam roller”), among others (Altarriba-Bartes 

et al., 2020; Field et al., 2021). However, scientific evidence supporting the 

effectiveness of some strategies is lacking (Dupuy et al., 2018). In addition, only 

a few studies on post-exercise recovery strategies have involved professional 

athletes, possibly because they are often justifiably reluctant to participate in 

controlled studies that change their routines (Barnnet, 2006). Consequently, the 

true effect of most recovery strategies on professional football players is still 

unclear. 

In addition to scientific evidence (which is still deficient regarding recovery 

in football) and clinical expertise, evidence-based practice is supported by a third 

equally important pillar: the ‘patient values’ (i.e., individual beliefs, preferences, 

concerns and expectations) (Herbert et al., 2011). The players’ perceptions are 

crucial to determine compliance and success of an intervention (Babatunde et 

al., 2017; Finch & Donaldson, 2010), even more when the players’ sense of 

recovery involves subjective parameters that can be affected by the placebo 

effect (Tavel, 2014). Interestingly, despite recent investigations on the 

perceptions of professional football players about injury prevention (Zech & 



 

 

37 

Wellmann, 2017; Liporaci et al., 2021), their opinions regarding post-exercise 

recovery strategies remain unexplored. Therefore, the aim of this study was to 

describe the professional male football players’ perception towards effectiveness 

of post-exercise recovery strategies. 

 

 

MATERIAL AND METHODS 

Participants 
This cross-sectional observational study assessed male professional 

football players from the 1st to 4th division of Brazilian Championship. The project 

was approved by the institutional ethics board (#2.768.715), and all participants 

consented to participate voluntarily. 

 

Procedures 
The questionnaire was created by two sport science researchers using 

Google Forms platform (google.com/forms). Two physiotherapists experienced 

with professional football reviewed the questionnaire to check cultural issues and 

ensure accessible language for participants. The final questionnaire was 

available online for participants from March to August 2018. 

Physiotherapists from Brazilian football clubs were asked to disseminate 

the study among the professional football community through WhatsApp 

Messenger groups. A standard message designed by the researchers inviting 

players to participate in the survey through an online questionnaire was sent to 

groups. Upon accessing the web-link provided, the purpose and procedure of the 

questionnaire were explained. Confidentially and anonymity were detailed before 

players consented to participate. After providing demographic data, players 

answered two multiple choice questions: 

(1) Listed below are some post-exercise recovery strategies commonly 

used in football. Tag those you already used. 

(2) Listed below are some post-exercise recovery strategies commonly 

used in football. Tag those you believe actually work to accelerate recovery after 

football matches or training sessions. 

Participants could mark as many options as they wanted. An option “other” 

was also available if the participant wanted to add a recovery modality not 
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contemplated in the options, as well as an option “none of the above” if the 

participant did not believe in the efficacy of any modality. 

 

Data Analysis 
Raw data were exported and analyzed on Microsoft Excel software. 

Distribution of ‘yes’ and ‘no’ answers was assessed for each recovery strategy. 

 

RESULTS 

One-hundred male professional football players participated in this study 

(Table 1). Figure 1 shows the players’ experience and perception regarding 

effectiveness of post-exercise recovery strategies.  
 

Table 1. Characteristics of participants. 
Age (years) * 24.5±4.6 (18-37) 

Tactical position (distribution) 

- Goalkeepers 

- Defenders 

- Midfielders 

- Forwards 

 

10 

25 

43 

22 

Competitive level (distribution) 

- 1st division 

- 2nd division 

- 3rd division 

- 4th division 

 

27 

22 

27 

24 

* mean ± standard deviation (minimum-maximum) 

 

 



 

 

39 

 
Figure 1. Football players’ experience and perception regarding effectiveness 

of post-exercise recovery strategies. 

 

DISCUSSION 

To the best of our knowledge, this is the first study to asked professional 

football players about their opinion regarding the effectiveness of post-exercise 

recovery strategies. Cold water immersion, nutritional supplements, massage, 

stretching, and active recovery were the top-5 ranked strategies. More than half 

of players also believe that myofascial self-release and hot water immersion are 

effective recovery strategies. Less than ¼ of players believe that cupping therapy, 

phototherapy (LASER or LEDs) or vibration platforms helps on recovery process. 

Cold water immersion was the preferred post-exercise recovery strategy 

of football players engaged in the current study. This strategy seems to be 

ineffective or just slightly better than passive recovery in the management of 

delayed-onset muscle soreness (Higgins et al., 2017; Machado et al., 2016). Cold 
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water immersion effects on biochemical and performance markers related to 

post-exercise recovery seems also to be not greater than the placebo effect 

(Broatch et al., 2014). But it does not prevent the widely use of cold water 

immersion in the football environment, and our data support that almost all 

players already used it and 88% believe this recovery strategy works.  

A range of nutritional supplements have been used to accelerate post-

exercise recovery, such as fruit-derived supplements, plant-derived supplements, 

herbal supplements, amino acid and protein supplements, vitamin supplements, 

and others (Harty et al., 2019). Specific guidelines with evidence-based 

nutritional recommendations for post-exercise recovery in football are lacking, but 

experts have already provided some practical strategies to facilitate the recovery 

of football players from the demands of training and congested fixture schedule 

(Rawson et al., 2018; Ranchordas et al., 2017). The current study did not assess 

the preference of football players for specific supplement types, but our findings 

support their confidence in nutritional interventions for post-exercise recovery. 

Low-intensity exercise, usually called ‘active recovery’, may be applied 

both immediately after a strenuous training session and along the match 

subsequent days (Nédélec at al., 2013). Running is the most traditionally used 

exercise, but workouts at the fitness center or the pool (i.e., exercise associated 

with hot water immersion) may also be employed. The intensity and duration of 

recovery sessions using low-intensity exercise are highly variable, which 

contributes to the conflicting results found in the literature. Our results suggest 

that most football players are receptive to active recovery strategies, which is a 

crucial point for adherence to this type of intervention that requires the active 

participation of athletes. Further investigation should be carried out to assess 

their perception about the different protocols of active recovery. 

Differently from recovery strategies acting systemically (e.g., cold/hot 

water immersion, nutritional supplements, and active recovery), massage, 

myofascial self-release, and stretching act on the specific muscle groups in which 

they were applied. The effectiveness of massage (Poppendieck et al., 2016) and 

myofascial self-release (Wiewelhove et al., 2019) to optimize post-exercise 

recovery is rather small and partly unclear, while studies have failed to prove the 

benefits of stretching conducted before exercise, after exercise, or both (Herbert 

et al., 2011b). The heterogeneity of protocols using these strategies limits solid 
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conclusions about their effectiveness in post-exercise recovery, but our findings 

support that most football players beliefs in it efficiency. 

In general, there is a high level of uncertainty about the role of post-

exercise recovery strategies commonly used in football. The indiscriminate use 

of strategies with such a low level of evidence by professional clubs is somewhat 

questionable. However, it is worthwhile to mention that perhaps the outcomes 

commonly evaluated in post-exercise recovery studies (i.e., delayed onset-

muscle soreness, strength/power performance, biochemical markers) leave out 

more subjective aspects that athletes value in the recovery process (Hendricks 

et al., 2020). Post-exercise recovery is a complex process involving both 

physiological and psychological pathways (Kellmann et al., 2018), thus the 

‘player values’ (i.e., individual beliefs, preferences, concerns and expectations) 

(Herbert et al., 2011a) likely play a role. Agreement with interventions is 

determinant for compliance and results in the clinical setting (Babatunde et al., 

2017) and in the sports field (Finch & Donaldson 2010). Therefore, this study 

highlights the importance of the medical/coaching staff knowing their players’ 

perception (and change it, when necessary) before implementing a standard 

recovery protocol. The athletes’ beliefs may be influenced by knowledge provided 

by specialists (e.g., medical/coaching staff), thus education may be a preliminary 

step to get athlete buy-in. 

This study has some limitations. We chose to apply a short questionnaire 

to increase the participants compliance, thus we were unable to perform a deeper 

analysis to understand the players’ choices. Since our sample size was smaller 

than expected, sub-analyses by age and competitive level were not possible. 

Extrapolation of the findings to other populations of footballers requires caution. 

Consequently, this study was formatted as a short communication and can be 

considered a first step to elucidate the football players perceptions regarding 

post-exercise recovery strategies. 

In conclusion, cold water immersion, nutritional supplements, massage, 

stretching, and active recovery were the top-5 ranked strategies by professional 

football players participating in this study. Considering the inconsistency in the 

literature about the effectiveness of recovery strategies in the football context, 

knowing the players’ beliefs and preferences can be crucial to improve adherence 

and increase the chances of success of the chosen interventions.  
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5 CONCLUSÃO GERAL  

 

O artigo 1 da presente dissertação evidencia a carência de estudos de 

boa qualidade metodológica que forneçam alicerces científicos para a utilização 

das intervenções fisioterapêuticas comumente utilizadas para fins de recovery 

no futebol. Isso significa que, até o presente momento, a escolha das 

intervenções para recovery tem de ser pautada em evidências provenientes de 

estudos envolvendo outras modalidades de exercício físico (algumas 

consideravelmente distintas das demandas do futebol) e/ou pautada na 

experiência e percepção dos próprios fisioterapeutas. Portanto, instiga-se que 

estudos de boa qualidade metodológica sejam desenvolvidos para elucidar a 

potencialidade das diferentes intervenções no âmbito do futebol. Além disso, 

apesar de algumas intervenções terem se mostrado benéficas sobre alguns 

desfechos relacionados à recuperação, parece não haver um recurso capaz de 

otimizar simultaneamente a recuperação da performance, percepção e 

biomarcadores. Portanto recomenda-se que a tomada de decisão dos 

fisioterapeutas sempre leve em consideração o desfecho relacionado à 

recuperação pós-exercício que se objetiva atingir com a intervenção. 

O artigo 2 da presente dissertação é pioneiro na descrição das 

percepções de atletas profissionais de futebol masculino acerca da efetividade 

de estratégias de recovery. Os atletas têm confiança na efetividade de algumas, 

mas não todas, estratégias de recovery comumente aplicadas no contexto do 

futebol. Considerando as inconsistências da literatura acerca da efetividade das 

estratégias de recuperação no contexto do futebol, expressas no estudo 1, 

recomenda-se que os fisioterapeutas conheçam e levem consideração as 

crenças e preferências dos atletas sob sua responsabilidade na tomada de 

decisão sobre qual estratégia de recovery adotar. Ainda, se necessário, 

trabalhos educativos podem ser direcionados aos atletas para buscar uma maior 

aderência e aumentar as chances de sucesso da intervenção escolhida. 
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6 IMPACTOS DO TRABALHO 

 

 

O presente trabalho teve como maior intenção conseguir auxiliar o 

profissional fisioterapeuta na sua tomada de decisão na prática clínica. As 

recomendações abordadas trarão, apesar das inconsistências da literatura, luz 

a um tema contemporâneo, no qual a atuação do fisioterapeuta ainda é muito 

pautada em experiências individuais e guiada por apelos mercadológicos. Saber 

não apenas as melhores técnicas, mas em que momento e para qual objetivo 

utilizá-las é a base para a efetividade da nossa atuação e para a consolidação 

da valorização e do reconhecimento técnico e científico da nossa profissão. A 

PBE é o caminho mais objetivo para desempenhar com mais segurança e com 

menor desperdício de recursos. Ao atuarmos junto a atletas com a devida 

responsabilidade que temos com sua saúde e, em muitos casos, com a sua 

profissão, não podemos arriscar lançar mão de técnicas sem benefícios 

comprovados. Em relação ao tema desta dissertação, a adequada recuperação 

de um atleta pode ser um divisor de águas entre a performance, a lesão e, 

inclusive, o desempenho da equipe. Os resultados deste trabalho irão, portanto, 

estimular a produção de conhecimento acerca deste tema e instigar o 

pensamento crítico do profissional.  

 

 

 

 


