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Abstract: The recovery makes a crucial role in optimizing performance, preventing injuries and keeping 

football to success over the years. The post-match physiological variables such as heart rate, blood lactate 

concentration and perceived muscle soreness in football players after cryotherapy and active recovery was 

studied. Though cryotherapy has seen it's routine practices due to its ability to reduce muscle pain and 

inflammation by being exposed to extreme cold, active recovery, which is low intensity exercise has also 

proven to be widely used on the act of promoting circulation and the clearance of metabolic waste. 

Nevertheless, little research has examined which of these two recovery strategies is the most effective 

within the football setting. The comparative analysis is used in this study, and it draws from the existing 

literature in order to ascertain how justified cryotherapy and active recovery is. However, findings indicate 

that cryotherapy also significantly decreases heart rate recovery time in cardiac patients, accelerates blood 

lactate clearance, and relieves muscle soreness through an impact on inflammatory responses. Still, active 

recovery provides better benefits on maintaining cardiovascular stability, more rapid removal of lactate, as 

well as decreased delayed onset muscle soreness (DOMS) as compared to passive recovery due to sustained 

muscle activity and greater circulation improvement. The main contribution of the study is that it closes a 

research gap in the comparison cryotherapy versus active recovery in football players. The results add to 

evidence-based recovery protocols for athletes, coaches and sports professionals. Football teams opt the 

recovery ways to boost their performance and to prevent exhaustion because of understanding the 

physiological outcome of each technique of recovery. More work is needed to find standardized exposure 

times, temperature thresholds, and individualized recovery protocols to be used in cryotherapy. Findings of 

this study may serve as a foundation to devise and implement targeted recovery methods into football 

training program to maximize post-match recovery as well as athletic performance. 

 

Keywords- Football recovery, cryotherapy, active recovery, muscle soreness, blood lactate clearance, heart 

rate recovery, delayed-onset muscle soreness (DOMS), physiological restoration, post-match recovery. 
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Introduction: Athletic performance is heavily dependent on recovery in football due to the high 

intensity matches and physical demands, so recovery must come into play. Optimizing 

performance, preventing injuries, and maintaining long-term athletic success require good 

recovery strategies (Alexander et al. 2022). Exposure to frigid temperatures is called 

cryotherapy, and it has been gaining attention because it promises to reduce muscle soreness, 

reduce inflammation, and accelerate recovery. Active recovery, typically low-intensity exercises, 

has also been widely acknowledged for promoting blood circulation, metabolic waste discard, 

and muscle repair. With this growing intensity and increasing frequency of competitive football 

matches, there is a need for evidence-based recovery practices.  

 
Fig 1: Active Recovery and Psychological Effects, Source- (Wiewelhove et al., 2024) 

 

It is essential to understand the physiological impact of these recovery methods on the variables 

of their heart rate, blood lactate level, and perceived muscle soreness, as these all, in turn, affect 

post-match readiness and performance. Cryotherapy and active recovery have both been studied 

in isolation, but there has been little research examining the effectiveness of the two methods in 

the context of football. The objective of this study was to fill this gap by evaluating the effect of 

cryotherapy and active recovery on post-match physiological variables in football players. The 

results will feed into the development of recovery protocols that help players and coaches 

determine how much to recover to attain peak performance. 

As the intensity and number of matches increase in football, there is an ever-increasing need for 

the development of practical recovery strategies. Fatigue decreases performance, and an 

increased risk of injury occurs when adequate recovery is not achieved, running rampant against 



CRYOTHERAPY AND ACTIVE RECOVERY ON 

POST-MATCH PHYSIOLOGICAL VARIABLES ON 

FOOTBALL PLAYER: A SYSTEMATIC REVIEW 

1Peto Taring, 2Kshetrimayum Rojeet 

Singh, 3Anil Mili, 4Tadang Minu, 

5Yengkhom Santikumar Singh, 6Rikpu 

Kamcham, 7 Meriline Gogoi* 

 

 
 
 
 

Cuest.fisioter.2024.53(3):3297-3307                                                                                                                  3299 

 
 

athletic potential (Alexander, Jeffery & Rhodes, 2021). Despite the relatively widespread use of 

cryotherapy and active recovery to reduce fatigue and speed recovery times, the relative 

effectiveness of each in football is underexplored. With promising results for cryotherapy for 

reducing inflammation and muscle soreness and potentially higher performance benefits from 

active recovery with improved circulation and accelerated metabolic waste removal, these 

modalities may occupy a role in the recovery space. Despite this, little research directly tests 

these two methods in football players. This study will also evaluate the effects of cryotherapy 

and active recovery on key physiological variables of heart rate, blood lactate levels, and muscle 

soreness. It will provide a more detailed understanding of the most effective recovery practices. 

The results will enable coaches, athletes, and sports professionals to optimize recovery strategies 

to maximize performance and optimum physical condition. This study investigates the effects of 

cryotherapy and active recovery on post-match physiological variables in football players. This 

work aims to determine how these two-recovery methods impact blood lactate levels, heart rate, 

respiratory rate, blood glucose, and other factors. The research is motivated by the need for 

recovery strategies designed to improve athlete performance and decrease fatigue after high-

intensity football games. This study fills the gap in the current literature while providing a 

valuable comparative analysis of cryotherapy and active recovery to help sports practitioners 

select the most effective recovery interventions for football players. 

Methodology: qualitative research design is used, and secondary analysis is conducted on the 

existing literature on cryotherapy and active recovery in post-match physiological recovery of 

football players. This study is an appropriate case study when a qualitative approach should be 

used as it allows for an in-depth exploration of various scholarly perspectives and theories and 

empirical studies to get a broader grasp of the subject in question. This study attempts to 

discover patterns, trends and gaps in the cryotherapy and active recovery effects of lessening 

muscle soreness, faster lactate clearance and quicker heart rate recovery by systematically 

reviewing and synthesizing previous research. This study utilizes a secondary research approach 

using previously published journal articles, systematic reviews, meta-anomalies, and credible 

academic sources as sources. Secondary research is advantageous because it facilitates the 

researcher's access to a great deal of peer reviewed literature through which the researcher can 

analyze findings of several studies without going through the exercise of primary data collection. 

This approach provides the study with the opportunity to use existing empirical evidence to 

improve the reliability of the structure. The study also follows a thematic analysis method in 

which findings are categorized into key themes of the physiological effects of cryotherapy, the 

role of active recovery as well as the comparative effectiveness between the two recovery 

methods. Since this study is secondary-based, data is collected from reputable academic 

databases, including PubMed, Google Scholar, ScienceDirect, and Sport Discus.  

Literature Review 
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2.1 Effectiveness of Cryotherapy in Post-Exercise Recovery: Bouchiba et al., (2022) stated that 

Sports enthusiasts have adopted cryotherapy as a post-exercise recovery technique due to its 

ability to reduce muscle soreness and inflammation and accelerate muscle function recovery. 

Physiological mechanisms of cryotherapy include vasoconstriction, in which the mind of cold 

temperatures is such that blood vessels clamp and property, which results in decreased blood 

circulation through the muscles. This process will help lessen the amount of metabolic waste 

products like lactate, created from high exercise. Vasodilation happens when body temperature 

returns to normal allowing these metabolic by-products to be flushed out and the delivery of 

oxygen and nutrients needed to repair the recovered muscles.  

 
Fig 2: Cryostimulation for Post-exercise Recovery in Athletes, Source- (Xiao et al., 2023) 

As per Chaves et al., (2018) cryotherapy techniques, including cold water immersion and ice 

baths, or localized cryotherapy, illustrate their potential to reduce the effects of delayed onset 

muscle soreness (DOMS), and speed the recovery process. Thus, we demonstrated that these 

interventions could decrease markers of muscle damage, reduce inflammation, decrease pain, 

and improve overall recovery. Cryotherapy has also been shown to enhance heart rate recovery 

and help athletes recover more quickly from muscle function. Cryotherapy can help players 

recover faster between matches or training sessions in football, where bouts of high-intensity 

exercise are followed by short recovery periods. According to studies, it might also reduce the 

risk of injury. Nevertheless, research into cryotherapy continues, and some of those trials have 

shown promise. 

2.2 Role of Active Recovery in Enhancing Athletic Performance: According to Choi, Cho, & 

Hong, (2023), Low-intensity exercises such as light jogging, cycling, or dynamic stretching have 

become popular active recovery methods for athletes who are recovering post-exercise. Here, the 

movement involved in this approach opposes the standard passive recovery method, where the 

athlete stays still, aiding in the clearing of metabolic waste products such as lactate. Studies 

indeed find that active recovery can help improve blood circulation and clear the lactate from 

muscles faster and at a more rapid rate to make the muscle function faster. As per De Marchi et 

al., (2019), An essential part of this is in high-intensity sports, where there is a need for quick 

recovery between bouts of activity to enable peak performance. Active recovery has been shown 
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to better keep the heart rate regulated and decrease heart rate post-exercise quicker than passive 

recovery. This gradual decrease can help promote a faster return to baseline resting levels and 

reduce cardiovascular stress. Active recovery also improves oxygen delivery to muscles, 

restoring oxygen saturation and nutrient balance for repairing muscles. According to Lubkowska 

& Knyszynska, (2023), active recovery in the football player, where the bouts of repeated, 

intense activity are prolonged, is critical for minimizing fatigue and should be applied between 

training sessions and match periods. Active recovery enhances future exercise test performance 

reduces recovery times and minimizes muscle stiffness better than regular passive recovery 

methods. 

2.3 Comparison of Cryotherapy and Active Recovery for Post-Match Recovery in Football: 

Mihailescu et al. (2023) reported extensive research has examined how cooling methods like 

cryotherapy and active recovery techniques affect football athletes during post-match recovery 

regarding muscle damage along with fatigue lactate clearance and total recovery duration. 

Experts believe ice baths alongside cold water immersion treatments achieve muscle recovery 

benefits through blood vessel constriction and lower metabolic processes. Evidence shows 

according to Moazzeni et al. (2021) that Cryotherapy effectively reduces muscle soreness along 

with post-exercise inflammatory markers and speeds up the recovery of muscle function. In 

contrast, active recovery is low intensity exercise intended to improve circulation and removal of 

metabolic waste.  

 
Fig 3: Cold-Water Immersion Therapy, Source- (Lubkowska&Knyszyńska, 2023) 

The research comparing the two approaches suggests that cryotherapy is effective in reducing 

immediate soreness and inflammation and may offer longer-term benefits from improving blood 



CRYOTHERAPY AND ACTIVE RECOVERY ON 

POST-MATCH PHYSIOLOGICAL VARIABLES ON 

FOOTBALL PLAYER: A SYSTEMATIC REVIEW 

1Peto Taring, 2Kshetrimayum Rojeet 

Singh, 3Anil Mili, 4Tadang Minu, 

5Yengkhom Santikumar Singh, 6Rikpu 

Kamcham, 7 Meriline Gogoi* 

 

 
 
 
 

Cuest.fisioter.2024.53(3):3297-3307                                                                                                                  3302 

 
 

flow, facilitating lactate clearance, and reducing muscle stiffness. My et al., (2022) stated that 

Active recovery has also been shown to maintain muscle flexibility without the build-up of 

fatigue between the different recovery cycles. Both approaches have proven effective, but some 

studies suggest that the best outcomes for muscle soreness are with a combination of cryotherapy 

and active recovery, as it both eliminates immediate muscle soreness as well as supports the 

ongoing restoration of muscle function. In general, the decision regarding cryotherapy and active 

recovery for football players will be based on individual needs and tastes concerning recovery. 

Discussion: Q1. Active recovery performs better than cryotherapy for HR and BLL modification 

and muscle soreness evaluation effects. Active recovery proves superior to cardiovascular 

control since it enables a controlled heart rate to decrease after contests to sustain autonomic 

balance. Contrary data about vasoconstriction in cryotherapy therapy exists but studies show 

heart rate recovery slows down temporarily after using this treatment, yet the treatment fails to 

support cardiovascular stability (Mihailescu et al., 2023). The extent of slow-speed exercises 

used in active recovery helps the body reduce its blood lactate levels because these actions boost 

metabolic performance. The pain alleviating aspect of cryotherapy makes no contribution to 

active lactate metabolism which results in impaired recovery duration. Active recovery provides 

muscle soreness relief with other strategies by maintaining blood circulation to prevent stiffness 

during its development of muscle elasticity. Applying cold treatment reduces pain symptoms 

quickly yet makes no improvements to metabolic fatigue levels present within the body. 

Physiological evaluation shows active recovery outperforms because it initiates body healing 

processes, yet cryotherapy works best as an additional approach to manage pain and 

inflammation. 

Q2. The protocols for post-match recovery in football directly impact both stability of athletic 

performance and endurance capabilities as well as injury prevention results. Better athletic 

performance results are attainable in the long term through active recovery instead of 

cryotherapy because active recovery delivers superior outcomes for neuromuscular readiness and 

fatigue management and endurance adaptation. Through active recovery after competition the 

body can improve aerobic metabolism by activating mitochondria while simultaneously fighting 

fatigue development. Utilizing cryotherapy reduces body inflammation at the affected site but 

creates no advantages for neuromuscular improvement or endurance development. Extended 

cold therapy treatment leads to delayed muscle relaxation during typical blood circulation and 

consequently increases the possibility of post-treatment muscle damage during recovery. The 

psychological recovery benefits from active recovery stem from reducing mental distractions and 

fatigue symptoms experienced during performance-based workload (Bakar et al., 2024). 

Cryotherapy provides temporary pain relief but cannot enhance performance-related 

functionality which leads to actual performance improvement. Active recovery remains the 

optimal method for prolonged football performance enhancement among professional teams 
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even though cryotherapy is limited to managing acute inflammation and preventing injuries but 

should not be used alone for post-match recovery. 

Q3. Developing instrumental recovery systems for football requires methods which fulfill both 

sport-specific needs and player movement patterns and competitive dynamics requirements. The 

chosen frequency of recovery strategies between active methods and cryotherapy therapy 

depends on what rehabilitation outcomes players need to achieve. Active recovery represents the 

best recovery approach because it helps cleanse metabolism while maintaining heart stability and 

enhancing muscle flexibility. The typical football player who dedicates time to active recovery 

sessions experiences decreased muscle fatigue while facing less injuries and improved speed of 

fatigue recovery. Cytotechnologist delivers symptom reduction support to elite sports teams but 

its benefits end swiftly and its swelling management requires supervision. Medical practitioners 

achieve their best outcomes with this approach when treating acute muscle trauma cases as well 

as swelling patients before medical care is given. Metabolic processes are required for 

cryotherapy to work as an independent solution to achieve optimal post-injury recovery 

outcomes. While football teams should adopt active recovery for match recovery they can use 

cryotherapy exclusively for injury treatment and extreme swelling reduction. Athletes maintain 

their optimum performance level while avoiding chronic physical injuries when they use the 

integrative approach for sport activities. 

 

Conclusion: The implementation of active recovery produces unique outcomes that cryotherapy 

fails to deliver for football athletes during their performance and recovery process. Active 

recovery represents the best recovery solution because it eliminates blood lactate by monitoring 

heart rate while enhancing neuromuscular function without causing additional bodily exhaustion. 

Following matches with controlled movement exercises helps football players both speed up 

their recovery and enhance their muscle elasticity together with circulation and metabolic 

performance which creates improved long-term athletic results. The purpose of cryotherapy 

remains the control of pain and inflammation reduction while it does not facilitate enhanced 

recovery beyond these functions. Transportation of local muscle soreness combined with 

swelling reduction constitutes cryotherapy's main benefits although the therapy cannot quicken 

metabolic clearance mechanisms or enhance neuromuscular efficiency, so it works best as a 

supportive recovery approach rather than a standalone therapy. Prolonged use of cryotherapy 

therapy leads to muscle stiffness and delays the healing processes needed to prevent future 

injuries. The rehabilitation of professional football teams after games relies on active treatment 

methods and cryotherapy should be utilized for treating acute injuries during inflammation 

incidents. A recovery plan that combines different techniques allows athletes to protect their top 

athletic abilities while extending their athletic potential through proper management of physical 

stress for superior results and game-lengthening benefits. 
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