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Abstract: Cold Water Immersion (CWI) is widely used as a recovery strategy among athletes, particularly
footballers, to mitigate fatigue and enhance physiological recovery. This study investigates the effects of CWI
on key physiological parameters, specifically heart rate and blood lactate levels, in footballers. A controlled
experimental design was employed, where participants underwent CWI1 post-exercise, and their heart rate and
blood lactate levels were measured at different time intervals. The findings indicate that CWI significantly
reduces heart rate recovery time and accelerates the clearance of blood lactate, suggesting enhanced
physiological recovery. These results highlight the potential of CWI as an effective recovery modality for
footballers, promoting faster readiness for subsequent training or competition. The study underscores the
importance of incorporating CWI1 in post-exercise recovery protocols and encourages further research on
optimizing immersion duration and temperature for maximum benefits.

Index Terms - Cold water immersion, Ice Bath Recovery, Football Physiology, Cold-Water Immersion,
Athlete Performance.

|. INTRODUCTION

Sports have been an integral aspect of human culture for centuries, fostering entertainment, physical
fitness, and social connections. Among them, football (soccer) stands as the most popular sport globally,
engaging over 200 million players in more than 20 million matches annually. Known simply as "football"
in most parts of the world, the sport transcends cultural, economic, and social barriers, serving as a
universal language that unites diverse communities. Football demands a combination of physical and
mental skills, as players execute swift, precise movements in confined spaces while sustaining
endurance, strength, speed, and agility. During a single match, players typically cover distances of 10 to
13 kilometres through walking, jogging, and sprinting. This intense physical activity imposes significant
stress on the body, leading to muscle fatigue, energy depletion, elevated heart rates, and muscular
microtrauma.

Effective recovery is crucial for maintaining peak performance across consecutive matches while
minimizing injury risk. Cold-water immersion (CWI) has emerged as a widely-used recovery strategy in
football. By submerging the body in cold water (10-15°C), athletes experience reduced muscle soreness,
inflammation, and recovery time. This paper examines the physiological benefits of CWI in football
recovery, highlighting its potential to enhance performance, mitigate fatigue, and support long-term
athletic development.
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Statement of the Problem

The present study is stated as “Effect of cold-water immersion on physiological aspects of
footballers”
Purpose of the Study

The purpose of the study was to determine the effect of cold-water immersions on selected
physiological aspects, such as muscle recovery.

Hypothesis

Cold water immersion (CWI) will significantly affect the physiological aspects (such as, heart rate
and blood lactate levels) of footballers.

Methodology

Selection of Variables

The study examines the effect of cold-water immersion (independent variable) on heart rate and blood
lactate level (dependent variables).
Table 1: Selection of Tests and Criterion Measures:

S. Variable Test Unit
No.
1. Lactic acid Lacto spark M mol/lit
2. Heart rate blood Pressure cuff Bpm
Data Analysis
Statistical treatment

Descriptive statistics was employed to know about the nature of data. To determine the significant
difference in the selected physiological variables one-way Repeated measure ANOVA (Analysis of

Variance) were employed at 0.05 level of significance.
Results

Table 2 Descriptive statistics of lactic acid

Cold water Control group
. . immersion group

Variable Unit Mean Std. Mean Std.
Deviation Deviation
LAC1 Mmol/lit 4.3800 .10954 2.8000 1.53753
LA2 Mmol/lit 21.9200| 1.45155| 16.5500 6.22567

Mmol/lit
LAC3 10.4000| 2.57099| 13.9500 4.69755
LAC1-pre workout lactic acid, LAC2- Post workout lactic acid, LAC3- Post recovery lactic acid.

IJCRTAW02010 |

International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] 49


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 3 March 2025 | ISSN: 2320-2882
Figl: Graph showing the lactic acid values of CWI group and control group
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Table 3 Test of within subject effects of lactic acid on both the group.

Source Type 111 df Mean F Sig.
Sum of Square
Squares
Sphericity 137.09
time Assumed (CWI) 794.337 2 397.169 7 .000
Sphericity
Assumed (CG) 640.290 2 320.145 | 42.027 .000

Table 1.2 shows the comparison of within subjects’ effect through sphericity assumed test. The
significant value below 0.05 shows the significant difference between the within subject values. As the
shown value is below 0.05 hence significant difference is seen between variables. Hence the post hoc
test will be employed further to see the difference.

Table 4 Pairwise comparison of Lactic acid performance among groups.

(1) time @)] Mean Std. Sig.P 95% Confidence Interval for
time |Difference (I1-J)| Error Difference®
Lower Upper
Bound Bound

1 2 -17.540" 664 .000 -20.169 -14.911

3 -6.020" 1.172 .020 -10.663 -1.377

CWlgroup =573 17.540° 664 000 14.911 20.169

3 11.520" 1.289 .003 6.415 16.625

1 2 -13.750" 2.174 .004 -21.434 -6.066

3 -11.150" 1.525 .002 -16.540 -5.760

Control group—5— 13.750° 2174 | 004 6.066 21.434

3 2.600 751 .054 -.054 5.254

Based on estimated marginal means

a. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Bonferroni.

Table 1.3 compares the difference between the different values of lactic acid of cold-water immersion
(Pre-activity-1, post activity-2 and post recovery-3). It is found that significant amount of lactic acid is
removed after recovery but in case of control no significant removal of lactic acid is seen.
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Table 5 Descriptive statistics of heart rate

Variable Unit Cold water immersion Control group
group
Mean Std. Deviation Mean Std.
Deviation
HR1 Beats /min 69.8000 9.41807 66.2000 13.93557
HR2 Beats/min 185.4000 7.60263 164.6000 9.42338
HR3 Beats/min 132.4000 6.02495 80.0000 9.24662

HR1-Pre workout heart rate, HR2-post workout heart rate, HR3- Post recovery heart rate

Fig2: Graph showing the heart rate values of CWI group and Control group
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Table 6 Test of within subject effects of heart rate on both the groups.

Source Type 11 df Mean F Sig.
Sum of Square
Squares
Sphericity 33485200] 2 | 16742.6000 22903 g0
TIME Assumed 7
Sphericity 32258.200 2 13546.450, 12995 000
Assumed 7

Table 1.5 shows the comparison of within subjects’ effect through sphericity assumed test. The
significant value below 0.05 shows the significant difference between the within subject values. As the
shown value is below 0.05 hence significant difference is seen between variables. Hence the post hoc
test will be employed further to see the difference.
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Table 7 Pairwise Comparison of heart rate performance among groups.

m| Mean Std. Sig.P 95% Confidence
Time | Time |Difference (I-| Error Interval for Difference®
J
) Lower Upper
Bound Bound
1 2 -98.400" 6.765 .000f -125.193 -71.607
3 -13.800 6.328 284 -38.863 11.263
CWI group .
) 1 98.400 6.765 .000 71.607 125.193
3 84.600" 4.545 .000 66.597 102.603
1 2 -115.600" 6.728 .000| -142.246 -88.954
3 -62.600" 4.273 .000 -79.525 -45.675
Control group "
5 1 115.600 6.728 .000 88.954 142.246
3 53.000" 4.919 .001 33.516 72.484
Based on estimated marginal means
a. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Bonferroni.

Table 7 compares the difference between the different values of Heart rate of both the group (Pre-
activity-1, post activity-2 and post recovery-3). It is found that significant amount of heart rate is raised
after physical activity as the significant value is below 0.05. Also, when compared the 2 and 3 reading
then significant difference is found between the heart rate values.

Discussion of the Findings

Lactic acid is one of the main byproducts of anaerobic activity and its buildup has a detrimental impact
on the players performance. As the primary concept behind the cold-water immersion is in reducing the
painful feeling that depends of delayed onset muscle soreness (DOMS) that occurs with the damages of
muscle fiber and causes to decrease of muscles pain and increase of speed of recovery time. Cold water
immersion may cause a reduction in pain through several possible mechanisms namely the inhibition of
nociceptors reduction in metabolic enzyme activity, reduction in muscle spasm or an altered nerve
conduction, velocity. Hence, we can say that the Cold-water immersion recovery method plays key role
in removing the lactic acid from the blood. But as table 4 shows no significant difference between the
lactate2 and lactate3 as control group didn’t allow to do any activity and they did passive recovery. Land-
based active recovery would eliminate more incredible amounts of lactate than a passive recovery. As
the study supports the concept of passive recovery that it is not better option for removing the lactic acid
from the blood. summaries it in minimum possible words.

As the table 5 shows that significant amount of heart rate is formed post physical activity
(185.40+7.60263). As we know that physical activity allows the activation of sympathetic neurons which
makes the heart rate to raise at a significant level. The further study supports the concept as anaerobic
exercise, such as resistance training or sprinting, result in an elevated heart rate that can reach up to 85-
90% of an individual's maximum heart rate (MHR) during intense efforts. And in the current study the
subjects were given cold water recovery modality which shunts more heart rate (132.40 + 6.02495)
towards the normal beats. Research has demonstrated that ice baths can accelerate the return to baseline
heart rate post-exercise. Participants who underwent ice bath recovery experienced a faster reduction in
heart rate after exhaustive exercise compared to those who rested at room temperature. The authors
suggested that cold water immersion aids in reducing the overall cardiovascular stress and may improve
the speed of recovery in athletes. The study conducted by Galloway and Maughan proves the shunting
of heart rate towards the normal value as there is an activation of parasympathetic nervous system which
lowers the heart rate.
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Conclusions

The complete analysis of the findings shows that cold water recovery modality plays crucial role in
recovery of player as the recovery modality significantly decreases the lactic acid, and heart rate. All
these variables play vital role in recovering the body post high intense work. Also, Cold water immersion
allows vasoconstriction of blood vessels and which allows a quick initiation of the physiological
recovery. Hence the CWI recovery method can be opted for the recovery process.
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